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[—=—, LIGHT asymmetries of structure in bilaterally symmetrical 
ee | organisms may be a consequence of imperfections in the 
le) } mechanism which creates symmetry during early develop- 
=< ment. Such asymmetries must be expected to show a 
chance distribution with regard to the two sides of the body. But 
there are many striking asymmetries, certainly not falling into this 
class, which show a definite predilection for one body side. For in- 
stance, polydactyly in fowl is much more frequently expressed on the 
left foot than on the right, or, the skull deformities, which seem to 
determine hereditary cross-beak of chickens, occur much more fre- 
quently in such a way as to cause deviation of the upper beak toward 
the right side than do those which are responsible for the opposite 
type of abnormality (Landauer(21)). In both these instances we are 
dealing with genetic traits, but we do not know if the asymmetric 
features of the character expression are determined by hereditary 
factors. In the case of inherited foot abnormalities of mice Little 
(25) has demonstrated by selection experiments that the right-left 
incidence of these abnormalities is influenced by genetic modifiers. 
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Even in this instance, however, we are entirely ignorant of the ways 
in which such asymmetries with preferential incidence on one side are 
brought about. 

In addition to structural ones there are striking functional asym- 
metries which show a definite preference of one side with regard to 
incidence, such as right- and left-handedness in man. These func- 
tional asymmetries presumably have a morphological basis, though, 
as yet, we do not have satisfactory proof for it. Various attempts 
have been made to show that a correlation exists between handedness 
and the occurrence of different types of abnormalities or of pathological 
processes on one or the other side of the body (Galippe(15), Faure 
(13), Beretta(s5), Stier(37), and numerous more recent publica- 
tions dealing with special problems). On the basis of rather meager 
data Stier advanced the hypothesis that partial hypertrophies and 
Luxusbildungen (supernumerary organs, etc.) occur on that side of 
the body which is innervated by the dominant hemisphere, while hemia- 
trophies and developmental retardations are found on the opposite 
body side. Stier believed that this rule holds always for left-handed 
persons and that it applies in principle, though not without exceptions, 
to right-handed ones. 

There is great need for detailed information concerning the nature 
of structural asymmetries and the relationship, if any, of such mor- 
phological inequalities to functional and cerebral asymmetries. Ob- 
servations concerning morphological deviations from symmetry can 
easily be accumulated, but it will be difficult to obtain critical data on 
such traits as handedness as long as we do not have better criteria 
for classification than those available at present. 

The following report is primarily concerned with hyperthelia (super- 
numerary nipples), but there is added some information concerning 
congenital hemihypertrophy and congenital hemiatrophy. Only un- 
mistakable instances of supernumerary nipples have been included in 
our material, and for hemihypertrophy and hemiatrophy the data are 
limited to congenital cases. The diagnosis of handedness was based 
on hand preference in writing, eating (spoon), and cutting (knife), 
and on usage of one or the other foot in kicking a ball. In doubtful 
cases further inquiry was made. 

The material was collected with the cooperation of the physicians 
and institutions enumerated in Tables 2, 3, 10, and 12. Grateful 
acknowledgement is made for this valuable assistance. 
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SUPERNUMERARY NIPPLES 


SUPERNUMERARY NIPPLES (HYPERTHELIA) 


The different types of supernumerary nipples which occur in hu- 
mans, their distribution on the body, the frequency of their incidence 
in populations, and other features regarding hyperthelia have been 
studied by a series of investigators. Most of the earlier information 
is critically reviewed in the extensive monograph by Kajava, Schro- 
derus, Wallenius, and Wichmann(20). In collecting new data we 
wished to obtain information on the following points: (1) do differ- 
ences exist between the two sexes with regard to the frequency of 
occurrence of supernumerary nipples? (2) does unilateral hyper- 
thelia occur more frequently on one side of the body than on the other 
side? And (3), is there a relationship between the presence of super- 
numerary nipples and handedness? 

Strikingly inconsistent results have been reported by different 
authors with regard to the frequency of occurrence of supernumerary 
nipples. The reason for this is to be found in divergencies of opinion 
concerning what represents a supernumerary nipple. We believe that 
the present study includes only cases about which no doubt could 
exist. 

Our material was obtained during the physical examination of 
university and college students and of applicants to the Civilian Con- 
servation Corps; in a few instances data came also from the examina- 
tion of students in the public schools. The great majority of persons 
examined were between the ages of 18 and 25 years. The data were 
collected during a two-year period (1935/36 and 1936/37). Only 
during a part of the examinations were records kept concerning the 
total numbers of persons examined. These records show the following 
results (Table 1): 


TABLE 1 


Frequency of supernumerary nipples according to sex 


MALES FEMALES BOTH SEXES 
Number Cases with Number Cases with Number Cases with 
examined hyperthelia examined hyperthelia examined hyperthelia 


1935/36 5970 102 3822 42 9792 144 
1936/37 8334 175 2706 38 11040 213 


ToraL 14304 277 6528 80 20832 357 
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During the 1935/36 period 1.71 per cent of the males, but only 1.10 
per cent of the females showed supernumerary nipples. In the 1936/37 
data the frequencies amount to 2.10 per cent among the males and to 
1.40 per cent among the females. Considering the whole material 
we found 1.94 per cent of hyperthelia among males, but only 1.20 per 
cent among females. Had the frequency of supernumerary nipples 
among women equalled that among men, there should have been 127 
cases in the population which was examined; the difference between 
expectation and actual finding amounts to 47 + 7.9. Thus, our data 
prove the existence of a considerably greater frequency of supernu- 
merary nipples among men than among women. The most careful 
earlier investigation, i. e. that of Kajava, Schroderus, Wallenius and 
Wichmann, had indicated a similar sexual difference. These authors 
found, among a total of 16,265 persons examined, 4 per cent men 
and 1.4 per cent women with supernumerary nipples (see also Martin 
(26). 
TABLE 2 


Supernumerary nipples—1935/36 


RIGHT BODY SIDE LEFT BODY SIDE NUMBER OF 
RIGHT-HANDED 
PERSONS WHO 
HAVE LEFT- 
HANDED 
RELATIVES 


Woman’s College 
Univ. N. Carolina 
(Dr. A. M. Gove) 
College of Wooster 
Wooster, Ohio 

(Dr. R. N. Wright) 
Stanford Univ. 

(Dr. C. E. Shepard) 


New York Univ. 
(Dr. G. G. Deaver) 


McGill Univ. 


Cornell Univ. 
Ithaca, N. Y. 


| 
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TABLE 2 (Continued) 


RIGHT BODY SIDE LEFT BODY SIDE wuypeR OF 
RIGHT-HANDED 

PERSONS WHO 

HAVE LEFT- 


HANDED 
RELATIVES 


State Dept. of Health 
Chestertown, Md. 
(Dr. R. G. Beachley) 


Surgeon General’s 
Office, War Dept. 


C.C.C. Company 2412 
Jackson Springs, N. C. 


Personal observations 


C.C.C. Camp Dix, N. J. 
(Dr. B. F. Duckwell) 


Univ. of Wisconsin 
(Dr. C. E. Lyght) 


Univ. of Michigan 
(Drs. W. E. Forsythe 
and Margaret Bell) 


Connecticut State Coll. 
(Dr. R. L. Gilman) 


Univ. of Kansas = 
(Dr. R. I. Canuteson) I 


Univ. of Minnesota 
(Dr. R. E. Boynton) (3 out of 9) 


Mass. State Coll. ? 
(Dr. E. J. Radcliffe) ? 


49 
I 
50 28 out of 111 
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‘TABLE 3 
Supernumerary nipples—1936/37 


= 


RIGHT BODY SIDE LEFT BODY SIDE 


Right-handed 


NUMBER OF 
RIGHT-HANDED 
PERSONS WITH 

LEFT-HANDED 
8 RELATIVES 


Stanford Univ. 
(Dr. W. H. Northway) 


Woman's College 
Univ. N. Carolina 2g 
(Dr. A. M. Gove) 


White Plains Public 
Schools, White Plains, $é 5 
N. Y. (Dr. V. M. Palmer) 


Cornell Univ. 
(Dr. D. F. Smiley) 


Cornell Univ. 
(Dr. Jennette Evans) 


Univ. of Utah 
(Dr. H. L. Marshall) 


Vanderbilt Univ. 
(Dr. T. B. Zerfoss) 


Dr. R. E. Glendy 
Boston, Mass. éé 1 
High School 


Orange, Mass. 
(Dr. K. L. Alexander ) 


Public Schools 
East Orange, N. J. éé 7 
(Dr. W. B. Nevius) 


Columbia Univ. 
(Dr. W. H. McCastline) 2 2 I 
Phillips Academy 

(Dr. J. R. Gallagher) 


ac | 
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TABLE 3 (Continued) 


RIGHT BODY SIDE LEFT BODY SIDE 


NUMBER OF 
RIGHT-HANDED 


INSTITUTION SEX : : i PERSONS WITH 
7 7 LEFT-HANDED 
Univ. of Chicago éé 1 6 3 3 
(Dr. R. E. Taylor) 2g 2 o 
Univ. of Michigan 
(Drs. W. E. Forsythe 22 18 2 16 2 14 
and W. M. Brace) 
Princeton Univ. 
(Dr. W. H. York) I I 
Name omitted by request ¢ ¢ 7 9 4 
Univ. of Wisconsin 14 2 22 
(Dr. L. R. Cole) ge I I o 
Connecticut State Coll. éé 7 I 5 2 5 
(Dr. R. L. Gilman) ee I I . ‘ I 
N. J. Coll. for Women 
(Dr. E. E. Kleiber) 22 I 2 
Univ. of Minnesota $4 5 a 
(Dr. R. E. Boynton) 2g II 2 II 3 7 
Mass. State College a.) 8 2 4 2 I 
(Dr. E. J. Radcliffe) 292 I I I 
Univ. of Kansas éé 7 5 12 6 3 
(Dr. R. I. Canuteson) 2g I I I I 
Public Schools 
Kenmore, N. Y. . éé I 6 I 
(Dr. R. W. Weiser) ge 4 1 4 I 4 
Easton High School 
Easton, Pa. I 
(M. S. Coyle, R.N.) 
Personal observation I 
TOTAL éé 92 24 109 27 
92 28 8 38 10 
ALL 120 32 147 37 62 out of 249 
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The detailed data concerning incidence on the left or right side 
of the body are presented in Tables 2 and 3. All cases of approxi- 
mately equal development of supernumerary nipples on the two sides 
of the body are omitted from this tabulation. The great majority of 
cases are unilateral, but there are included a few bilateral cases in 
which one body side showed a definite preponderance in the degree 
of hyperthelia. The results with regard to incidence are summarized 
in Table 4. 


TABLE 4 


Numbers of individuals with supernumerary nipples according 
to body side of occurrence and according to sex 


MALES FEMALES BOTH SEXES 
Right Left Right Left Right Left 


138 180 37 156 217 
116 136 36 48 152 184 
254 316 54 85 308 401 


These figures suggest that supernumerary nipples are more frequently 
found on the left side of the body than on the right. A comparison 
of our findings with those of earlier investigators is of interest 
(Table 5). 


TABLE 5 
Relative frequency of hyperthelia on right and left side of the body 


RIGHT LEFT 
Total Per cent Total Per cent 


Literature data as sum- 
marized by Kajava et al. 46.3 2487 
j 44-4 330 
43-4 401 
45.8 3218 


The several sets of data show surprising agreement with regard 
to the differences in frequency of hyperthelia on the right and left 


1935/36 
1936/37 
TOTAL 
53-7 
55.6 
56.6 
54.2 
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side of the body. The excess of supernumerary nipples on the left 
side, above the 50 per cent expected by chance, amounts to 4.2 + 0.65 
per cent, and is significant. Without doubt supernumerary nipples 
occur more frequently on the left body side. Two authors, both with 
entirely inadequate data, came to the opposite conclusion, i. e. they 
believed that supernumerary nipples are more often found on the 
right body side. Stier(37), reported on 60 cases of which 48 were 
on the right, and 12 on the left side. He saw in this one of the proofs 
for his hypothesis that supernumerary organs in general show a higher 
incidence on the side opposite to that of the dominant cerebral hemis- 
phere. Stannus(35), on the basis of 15 cases of hyperthelia, of 
which ten were on the right side, as well as in consideration of other 
data, thought that his material tended to confirm Stier’s idea. How- 
ever, from the abundant material which is available, it follows that 
the left side of the body shows a definite, though not very large, pre- 
dominance in the incidence of hyperthelia. 

Our observations suggest further that the predominance of the left 
side over the right, with regard to the occurrence of supernumerary 
nipples, is more striking in the female than in the male sex. Thus, 
among the 1935/36 data, 56.6 per cent of the men but 67.3 per cent 
of the women showed hyperthelia on the left side, and the correspond- 
ing figures for the 1936/37 material are 54.0 per cent and 57.1 per 
cent, respectively. These data are insufficient to verify the reality of 
the differences. We obtained very similar results, however, when we 


TABLE 6 


Unilateral cases of hyperthelia observed by Kajava, Schroderus, 
Wallenius and Wichmann, arranged in age groups 


FEMALES 


Right Left 


12 
18 
5 


7 
50 
60.2 
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tabulated the unilateral cases of hyperthelia, observed by Kajava, 
Schroderus, Wallenius, and Wichmann, according to incidence on 
the two body sides and to sex (Table 6). 

It can be seen that, with exception of the last age group, the predomi- 
nance of incidence on the left side in every one of the groups is 
more conspicuous in females than in males. A summary of all avail- 
able material is given in Table 7. The data in Table 6, together with 
our own, as given in Table 7, show for males an average incidence 
of supernumerary nipples on the left side of the body of 54.1 + 1.07 
per cent, while the corresponding figure for females amounts to 62.8 
+ 4.18 per cent. The difference between these two means is 8.7 
+ 4.31. It is true that this difference is only a trifle over twice the 


TABLE 7 


Relative incidence of hyperthelia on left side 
of body and according to sex 


MALES FEMALES 
Number of _ Per cent Number of Per cent 
all cases on left all cases on left 


Our 1935/36 data 318 56.6 55 67.3 
Our 1936/37 data 252 54.0 84 57.1 
Data of Kajava et al..... 231 54.1 83 60.2 

801 55.1 222 60.8 


standard error, but in view of the fact that in six out of seven groups 
the females showed a higher incidence of supernumerary nipples on the 
left body side than did the males, it seems very likely that we are 
dealing with a real sexual dissimilarity. This conclusion is supported 
further by the fact that in the grouping given in Table 7 the ranges 
for the two sexes do not overlap; the frequency of supernumerary 
nipples on the left body side was 54.0 to 56.6 per cent in males, and 
57-1 to 67.3 per cent in females. 

Finally, we are interested to know whether or not there is any 
association between the occurrence of supernumerary nipples and the 
existence of left-handedness. Table 8 gives a summary regarding 
this question. It can be seen from this table that the percentage of 
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TABLE 8 


Frequency of left-handedness in persons with hyperthelia. 
Distribution according to sex 


570 120 


left-handedness among persons with supernumerary nipples, with the 
exception of one small group, runs approximately between 20 and 
22 per cent. In all, we had 709 cases of hyperthelia of which 145, or 
20.5 per cent, were left-handed. These are very high percentages. 
In general, the frequency of left-handedness in adolescent or adult 
population groups is given in the literature as about 8 per cent. This 
is confirmed by our own observations when the same criteria for the 
determination of handedness were applied to all cases. There is little 
doubt that the frequency of left-handedness is much higher in the 
groups with supernumerary nipples than in those without supernu- 
merary nipples. The somewhat lower incidence of left-handedness 
among the females as compared with males is in good agreement with 
the general experience that left-handedness occurs more commonly 
among males than among females (Wile(41) ). 

The material in Table 8 includes only the cases of unilateral hyper- 
thelia, together with a few cases of bilateral hyperthelia in which one 
side showed predominance in number and/or development of the super- 
numerary nipples. In addition, we had a small group of bilateral 
cases in which number and development of the supernumerary nipples 
was about the same on the two sides. There were 35 persons in this 
group; 10, or 28.6 per cent, of them were left-handed. Again, this 
is a very high frequency of left-handedness. 

There is, however, no indication of the existence of a correlation 
between handedness and the body side on which supernumerary nipples 
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occur. This is evident from the figures in Table 9 which show that 
left-handedness is about as frequent among persons with hyperthelia 
of the right side as it is among those with hyperthelia of the left side; 
a high frequency of left-handedness is found among all persons with 
hyperthelia, irrespective of the location of the supernumerary nipples. 


TABLE 9 


Relation of incidence of hyperthelia on right and on left 
body side to the existence of left-handedness 


HYPERTHELIA ON RIGHT SIDE HYPERTHELIA ON LEFT SIDE 
Number Left-handed Number Left-handed 
Number Per cent Number Per cent 


16.7 50 23.0 
20.1 
58 18.8 21.7 


Some effort has also been made to determine the frequency of left- 
handed relatives among the right-handed persons of our material. 
This is of some interest because Steiner(36), in the case of epilepsy, 
has presented evidence suggesting that there is not only a high fre- 
quency of left-handed individuals among epileptics, but that there 
is also an abnormally high occurrence of left-handedness among the 
immediate relatives of right-handed epileptic persons. Our own in- 
formation on this question is incomplete. For the data collected dur- 
ing 1935/36 we found that out of a total of 111 right-handed per- 
sons with unilateral hyperthelia 28, or 25.0 per cent, had left-handed 
relatives (grand-parents, parents, uncles and aunts, brothers and sis- 
ters), and during 1936/37 the corresponding figures were 62, or 24.9 
per cent, out of 249 right-handed persons with unilateral hyperthelia. 
In general, the frequency of right-handed persons with left-handed 
relatives amounts to approximately eight to ten per cent, i. e. it is 
about the same as that of left-handedness in the population as a whole. 
It would seem, then, that right-handed persons with supernumerary 
nipples have left-handed immediate relatives more frequently than is 
to be expected on the basis of the incidence in the population at large. 


156 
152 
308 
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Observations on supernumerary mammae should be of interest. The 
only case at our disposal concerns a woman with one supernumerary 
mamma on each side, the right one being larger than the left one. This 
woman is left-handed, and both her mother and two brothers are also 
left-handed. 


HEMIHYPERTROPHY AND HEMIATROPHY 


Hemihypertrophy is a rare developmental abnormality in which 
parts or all of one side of the body show an enlargement. This con- 
dition is congenital, but may partially or entirely disappear in later 
years. It seems to affect all tissues to a similar extent. It is frequently 
associated with a retardation in mental development and with cutaneous 
vascular disturbances, the latter not always being confined to the 
hypertrophic side. 

An interesting summary of the literature concerning hemihyper- 
trophy by Gesell(16) suggests that the right side of the body is in- 
volved more frequently than the left side. Among a total of 53 
cases, there were 35 involving the right side, but only 18 (not 28, as 
is stated in Gesell’s publications) concerning the left side. This is 
a proportion of about two right to one left. In order to determine 
whether or not this lateral difference is significant, a search was made 
in hospitals and institutions for further cases of hemihypertrophy. 
In this way we succeeded in obtaining information concerning 24 
cases, including two already contained in Gesell’s publication. Details 
about these cases are given in Table 10. There were 19 instances 
concerning the right side and only five concerning the left. This is an 
even more striking preference of the right side, with regard to the 
frequency of occurrence of hemihypertrophy, than that observed by 
Gesell. The material collected by Gesell, together with that reported 
here, shows among a total of 75 cases a distribution of 52 on the right 
side and of 23 on the left. There can be no doubt that hemihypertrophy 
is more frequent on the right side of the body. This conclusion has 
been drawn already by Stier(37). 

With regard to handedness, the summary of Table 11 shows that 
there were six left-handed persons (25 per cent) in a total of 24 
cases for which handedness is known. This is a high percentage, but 
the material is too small to be of statistical value. 

We have, in addition, collected some information on congenital 
hemiatrophy. This condition is in many ways the counterpart of 
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TABLE to 


Cases of hemihypertrophy 


SEX EXTENT HANDED- PUBLISHED CASE 
SIDE NESS REPORT 


Worcester State Hosp. 
Worcester, Mass. R_ thigh, leg, foot R 
Dr. F. H. Sleeper 


Deal Clinic 
Springfield, Ill. face 


Vanderbilt Univ., School 
of Med., Nashville, Tenn. whole side 
Dr. Edgar Jones 


Id. whole side 


Pownal State School 
Pownal, Me. whole side 
Dr. S. E. Vosburgh 


Columbia Univ., Coll. 
Phys. and Surg., N.Y.C. whole side 
Dr. C. L. Wood 


Personal observation whole side 


Worcester State Hosp. 
Worcester, Mass. chiefly leg 
Dr. Benjamin Simon 


Columbia Hosp. 
Pittsburgh, Pa. thigh, leg, foot 
Dr. D. H. Boyd 


New York Hosp., N. Y. C. leg, to lesser 
Dr. R. R. Hannon extent arm 


Clin. Child Development Arch. of Neurol. 
Yale Univ., New Haven, Ct. whole side and Psych., 6; 
Dr. Arnold Gesell* 400-423, 1921 


Dr. A. C. Read* upper and lower N.Y. Med. Jour., 
San Francisco, Calif. extremity 118; 483, 1923 
Kreiskrankenhaus 


Oschersleben, Germany whole side Med. Klinik, 27; 
Dr. Esau 1861-1863, 1931 
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TABLE 10 (Continued) 


HANDED- PUBLISHED CASE 


Maine Gen. Hosp. 
Portland, Me. 
Dr. T. A. Foster 


Vanderbilt Univ., School 
of Med., Nashville, Tenn. 


Dr. Edgar Jones 


Stanford Univ., School of 
Med., San Francisco, Cal. 
Dr. W. C. Black 


Village for Epileptics upper extremity 
Skillman, N. J. not definitely 
Dr. D. S. Renner involved, other- 

wise whole side 


Maine Gen. Hosp. 
Portland, Me. leg 
Dr. H. E. Christensen 


Cincinnati Gen. Hosp. 
Cincinnati, Ohio side 


Stanford Univ., School of 
Med., San Francisco, Cal. whole side 
Dr. H. K. Faber 


Dr. H. L. Updegraff Am. Jour. of 
Hollywood, Calif. Surg., 10; 439- 


Orthopaedic Hosp. School 
Los Angeles, Calif. whole side 
Dr. R. L. Carroll 


Dr. George Halperin Arch.of Int.Med., . 
Chicago, Ill. whole side 


Clin. Child Development 
Yale Univ., New Haven, Ct. ¢ whole side 
Dr. Arnold Gesell 


* These two cases already included in Gesell’s summary. 
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TABLE 11 


Hemthypertrophy according to body side, sex and handedness 


HANDEDNESS 
Right Left 


14 
4 
18 


TABLE 12 
Cases of hemiatrophy 


YoU YD] 


Milwaukee Co. Asylum for 
Chronic Insane, Wauwatosa, Wis. ¢ face, arm, chest 
Dr. Frederic Storchheim (to level of umbilicus) 


Eastern State Hosp. 
Lexington, Ky. whole side 
Dr. W. E. McWilliams 


Saint Elizabeths Hosp. 
Washington, D. C. arm and leg 
Dr. John P. H. Murphy (esp. hand) 


Id. arm and leg 
(esp. hand) 


Columbus State Hosp. both extremities 
Columbus, Ohio (possibly some in- 
Dr. J. F. Bateman volvement of trunk) 


Clarinda State Hosp. 
Clarinda, Iowa whole side 
Dr. R. D. Smith 


Children’s Hosp. 
Cincinnati, Ohio whole side 
Dr. W. E. Nelson 


Utica State Hosp., Utica, N. Y. 
Dr. R. H. Hutchings whole side 


TOTAL SEX 

19 7 12 5 

5 4 I I 

TOTAL. 24 II 13 6 
Id. 
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TABLE 12 (Continued) 


Dr. W. J. van den Berg 
Sacramento, Calif. 


Dr. W. J. van den Berg 
Sacramento, Calif. 
Wisconsin Gen. Hosp. 
Madison, Wis. 

Dr. Mabel G. Masten* 

Id. 


N. Y. Hosp., N. Y. City 
Dr. R. R. Hannon 


Dr. H. F. Root. 
Boston, Mass. 
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* For case report see Masten (27). 
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hemihypertrophy. Data are presented on 22 cases of hemiatrophy 
(Table 12), 16 of which involve the left side of the body and only 
six the right side. With regard to incidence hemiatrophy seems to 
favor the side opposite to that preferentially affected by hemihyper- 
trophy. 

While there is no indication that hemihypertrophy interferes with 
the expression of the inherent handedness, the same, unfortunately, 
does not appear to be true for hemiatrophy. Many of the individuals 
with hemiatrophy of the right side seem to be left-handed on account 
of the weakness of the right half of the body. Hence, our data on 
handedness have no critical vlue. 


DISCUSSION 


Morphological and physiological differences between the left and 
the right side of the human body have been reported frequently, 
although in most instances there is great need for further investiga- 
tion. We shall refer here to only some of the asymmetries which have 
been described. In particular, we have left out of consideration the 
many reports on slight skeletal and other asymmetries in adult per- 
sons which may well be secondary to the preferential use of the 


muscles on one side. 

Galippe(15), in a series of papers, called attention to dental 
asymmetries. He found that the teeth of the right side are generally 
larger and have a higher density than those of the left; that the wis- 
dom teeth appear less frequently on the left side than on the right; 
and that malformations of teeth are more common on the left side. 
He recorded that three left-handed persons had malformed teeth on 
the right side. Beretta(5) studied the sequence of eruption of the 
deciduous teeth, and found that if any asymmetry exists, eruption 
generally occurs earlier on the right side. According to Beretta the 
opposite is true in left-handed persons. The investigations of Ledé 
(24) however, make it probable that the situation is more complex. 
Additional data are needed which can be subjected to statistical analy- 
sis. One striking feature of Ledé’s data is that they suggest the pos- 
sibility that the side of first eruption of the deciduous teeth may be 
modified by nutritional factors. 

In new-born children the centers of ossification usually are de- 
veloped symmetrically. But Menees and Holly(28) observed that, 
where asymmetry exists, the right epiphyseal centers are more fre- 
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quently present than the left. They found also that in nine of eleven 
cases, of children which could be observed for a sufficient length of 
time, the hand used by preference agreed with the side on which the 
epiphysis appeared first. 

According to Yamazaki(43) there is already before birth a differ- 
ence in size of the left and right half of the lower jaw, the left gener- 
ally being the larger. 

Camurati(10) found that congenital pseudoarthrosis of the tibia 
(98 cases) occurred in 54.1 per cent on the left and in 45.9 per cent 
on the right side. Among 59 cases of congenital dislocation of the 
hip joint, enumerated by Aschner and Engelmann(4), there were 
34 on the left side and 25 on the right; according to Lange(22), a 
majority of the bilateral cases are more severe on the left side. 


TABLE 13 


Summary of unilateral cases of defects of long bones 
according to side of occurrence 


NUMBEROF opysIDE PER CENT 
MALFORMATION UNILATERAL Richt Left Onright 
CASES 


Defect of femur 

(partial or total) 13 Blencke (8) 
Total defect of tibia 5 Nuzzi (31) 
Partial defect of tibia 3 . Nuzzi (31) 
Total defect of fibula 21 Antonelli (2) 
Partial defect of fibula 8 Antonelli (2) 
Defect of ulna 

(partial or complete) 4 1 Wierzejewski (40) 
Total defect of radius 15 Antonelli (3) 
Partial defect of radius 3 Antonelli (3) 
All defects of long bones 192 72 


An analysis of some of the reviews concerning partial or total 
defects of long bones on one body side (Table 13) reveals that all the 
different types of long bone defects are more common on the right 
side than on the left. In the total material the deviation from equality 
amounts to 12.5 + 3.60; this difference is three and one-half times 
its standard error, and, hence, is significant. 
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Among 147 cases of uncomplicated harelip Sanders(33) found 
89, or 60.5 per cent, on the left side; among 137 cases of harelip with 
cleft palate there were 85, or 63 per cent, on the left side. The prefer- 
ential occurrence on the left side is more striking in females than in 
males: for uncomplicated harelip the figures are 62.7 per cent for 
females and 59.8 per cent for males, while the corresponding data for 
harelip with cleft palate are 65.2 per cent for females and 60.4 per 
cent for males. In addition, Sanders finds that in bilateral cases the 
condition tends to be more severe on the left side. There seems to be 
an increased frequency of anatomical and mental defects in the indi- 
viduals with cleft palate as well as among members of their families. 

Danforth(11) reported that unilateral absence of the palmaris 
longus muscle is much more common in the left arm than in the right, 
and that the existence of three heads is more frequent in the left 
biceps muscle than it is in the right. Among the unilateral cases of 
suppression of the palmaris longus muscle the deviation from a chance 
distribution is greater in females than in males. 

Interesting differences in the number and amounts of veins visible 
on the dorsal surface of the right and left hand were observed by 
Minor(29). He found that a great majority of right-handed per- 
sons have more visible veins on the right hand, while the opposite is 
true in a still higher percentage of cases among left-handed persons. 
These differences can already be seen in children, and presumably 
are congenital. Leche(23) and Newman(30) found that the pat- 
terns formed by the lines of the palms and fingers show marked differ- 
ences between the left and right hand, and that the distribution of 
this bilateral symmetry is generally associated with handedness, i. e. 
the predisposition of various types of patterns and lines to predominate 
in either right or left hand tends to be the opposite in left-handed per- 
sons from what it is in right-handers. Piebenga(32), observed sexual 
differences with regard to the frequency distribution of these pattern 
asymmetries: in some patterns the females showed greater asymmetry, 
in other patterns the males. It is also interesting in this connection 
that Abel(1) described abnormalities of finger and palm patterns 
in mentally abnormal persons (criminals, mongoloid idiots, deaf-mutes, 
etc.) and in individuals with morphological malformations; he was 
unable to find the same type of abnormality in a normal population. 

With regard to strabismus, Fink and Bryngelson(14) reported 
among 60 children that in 61.7 per cent the left eye was involved and 


i 

if 

n 

I 

0 

as 

si 

ay 

di 

be 

by 

te 
he 

ul 


SUPERNUMERARY NIPPLES 467 
only in 38.3 per cent the right. There were 41.8 per cent of ambidextrous — 
individuals in this group, most of whom presumably were inherently 
left-handed. Familial left-handedness was recorded in 74 per cent 
of the cases! 

The foregoing and still other available evidence indicates that the 
preferential occurrence of supernumerary nipples on the left side of 
the body is not an isolated instance, but that the human body shows 
numerous morphological asymmetries with a predilection for one side. 
In most cases, however, further data are needed to put our knowledge 
on a secure basis. 

There is also evidence that sexual differences in the degree of 
asymmetry, such as the greater tendency of females to show a devi- 
ation from chance distribution with regard to supernumerary nipples, 
exist in other abnormalities, e.g. the cases of absence of the palmaris 
longus muscle and of hare lip and cleft palate, but some are of the 
reverse type, i. e. the more extreme asymmetry of incidence occurs 
in the male. Thus, Menees and Holly(28) reported that they found 
lack of symmetry with regard to ossification somewhat more frequently 
in new-born boys than in girls, and Sawtell(34) confirmed this with 
regard to various irregularities of ossification in children of ages 
between one and eight years. Inglessis(19), studying the symmetry 
conditions of the cranium on a material of 96 cases, only five of which 
were perfectly symmetrical, observed that the deviations of the asym- 
metries from a chance distribution were much greater in males than 
in females. Among the male crania the left side was larger in 70.4 
per cent, the right side in 24.8 per cent; among the female crania the 
corresponding figures were 57.4 per cent and 37.1 per cent, respectively. 

The literature quoted above as well as other evidence also indi- 
cate that the existence of developmental abnormalities is frequently 
associated with a high incidence of left-handedness. It is quite pos- 
sible, of course, that such groups, in addition, contain a high percent- 
age of “extreme” right-handers (Bethe(7)) who at present cannot be 
diagnosed. 

Some of the traits to which reference has been made are known to 
be hereditary, and it is likely that all are influenced, if not determined, 
by genetic factors. But it is doubtful if the same is true with regard 
to the features of asymmetry in which we are particularly interested 
here. Speaking of abnormalities which occur bilaterally as well as 
unilaterally Danforth(11) says that “so far as the evidence goes there 
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is no indication that the unilateral appearance of a variation differs 
genetically from the bilateral,” and he resigns himself to the statement 
that “the sides of the body and the sex of the individual act as definite 
influences in favoring or tending to inhibit the appearance of various 
traits represented in the germ-plasm.” It is the nature of these influ- 
ences about which one would like to have information. 

It is evident from the facts which have been reviewed that the 
mechanism which is responsible for asymmetry, whatever its nature, 
affects very different organs and systems in a similar fashion and that 
it must act during comparatively early stages of development. It is 
unlikely that conditions of the uterine environment should produce 
similar responses in so many different structures, and the fact that 
sex acts as a modifier indicates clearly that we are dealing with an 
agency within the developing embryo. 

It was shown by Wright(42), for rabbit and fowl material, that 
the growth rates of different parts of the body differ from general 
body growth by slight but significant amounts. It is suggested that 
such local or lateral differences in growth intensity and in the funda- 
mental metabolic activities underlying growth may furnish the mechan- 
ism by which preferential asymmetry is brought about. 

This still leaves open the question concerning the nature of the 
ultimate determiners of the physiological processes which modify de- 
velopment asymmetrically. If it is unlikely that these effects are due to 
specific genes, two principal alternatives of explanation seem open. 
The first, which was suggested by Sumner and Huestis(38) on the 
basis of a study concerning skeletal asymmetries in Peromyscus, in- 
volves the assumption of factors within the cytoplasm of the egg and 
of spatial affinities between certain parts of the egg cytoplasm and 
substances in the sperm nucleus. As a second alternative, it might be 
assumed that in higher vertebrates, especially in man, the central 
nervous system has a trophic function in development and that in this 
way it acts as a modifying agency. 

There is some evidence which seems to fit the hypothesis that 
unequal differentiation of the hemispheres and possibly of other parts 
of the central nervous system, including the spinal cord, with consequent 
differences in trophic stimulation, furnish the basis for asymmetric 
morphogenetic processes by way of unspecific inequalities in growth. 
There is, to start with, the association between morphological asym- 
metries and handedness which points to a common cause in the domi- 
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nance of one of the hemispheres. Furthermore, with reference to the 
predilection of congenital hemihypertrophy for the right side of the 
body and the similar prevalence of congenital hemiatrophy on the left 
side, it is of interest to note that mental subnormality is found in 
most of these cases (see Gesell(16), Masten(27)). Masten reported 
a conspicuous reduction in the size and number of nerves on the atro- 
phic left side of a patient with congenital hemiatrophy, with some 
evidence of abnormality of the cerebral cortex, especially on the right. 
Enderle(12) described a case with a complex of abnormalities, 
including lack of the right radius, shortening of the right ulna, rudi- 
mentary development of the right thumb, and relatively small size of 
the right mamma and shoulder blades, which he attributed to the 
existence of lesions of the mesencephalic centers (paleostriatal lesions). 
Boenheim(g) with very inadequate material, suggested that super- 
numerary nipples are commonly associated with various other symp- 
toms of developmental retardation and with symptoms of mental in- 
stability (neurasthenia, hysteria, neurosis, etc.). 

There is excellent experimental evidence for the trophic réle which 
nerves play in development (Hamburger(17, 18) ); there is also ample 
proof for the manifold trophic functions of the brain (cf. Best and 
Taylor(6)), but we lack convincing experimental data which would 
justify the conclusion that the removal or lessening of trophic influ- 
ences coming from one or the other region of the central nervous 
system has morphogenetic effects on development. Tsang(39), work- 
ing with an inbred strain of polydactylous mice in which the abnor- 
mality usually affects the right, but sometimes the left hind foot, found 
as a frequent occurrence in the homolateral ventral horns of the lum- 
bosacral region of the spinal cord an hypertrophy of the ventrodorso- 
lateral cells. He believes that this hypertrophy in the spinal column 
is primary, and that it plays a causative role in the appearance of the 
unilateral polydactyly. It is of interest also that in this material sex 
acts as a modifier, the condition being more common in females than 
in males. However, Hamburger(18a) has pointed out already that it 
is unlikely that Tsang’s interpretation of the developmental origin of 
mouse polydactyly is correct. 

Until further evidence or other information is forthcoming the 
explanation of the origin and of the peculiar features of asymmetrical 
occurrence of supernumerary nipples and other abnormalities must 
remain doubtful. In particular, it cannot be decided if the asymmetric 


ffers 
ment 
inite 
rious 
nflu- 

the 
ture, 

that 
[t is 
duce 

that 
an 
that 
eral 
that 
ida- | 
lan- 

the 

de- 
e to 

the 
in- 
and 
and 

4 
tral | 
his 
hat 
ent 
Tic 
th. | 
m- 


470 HUMAN BIOLOGY 


occurrence of structural abnormalities, the type of handedness, and, 
in some instances, existing mental disturbances are caused by lateral 
functional differentiation within the central nervous system, or, if all 
of these features trace back to other factors in early development. 


SUMMARY 


The following conclusions can be drawn from the evidence which 
has been presented: 

1. Supernumerary nipples are more common in men than in women. 
They occur more frequently on the left side of the body than on the 
right. With regard to incidence on the two body sides females show 
a more striking deviation from chance distribution than do males. 
The frequency of left-handedness, and of familial left-handedness, is 
higher among persons with supernumerary nipples than in the general 
population. 

2. Congenital hemihypertrophy occurs much more frequently on the 
right side than on the left. The data suggest, but do not prove, an 
increased incidence of left-handedness among persons with this abnor- 
mality. 

3. Congenital hemiatrophy is found much more commonly on the 
left side of the body than on the right. 

The significance of these findings is discussed in the light of the 
observations of other investigators. 
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THE VARIABILITY OF THE PERCENTAGE 
INDEX OF BUILD AS APPLIED TO THE 
PREDICTION OF NORMAL WEIGHT 


BY ELEANOR METHENY 


lowa Child Welfare Research Station, State University of lowa, 
Iowa City, lowa 


=—==AN 1936 the Iowa Child Welfare Research Station pub- 
:) : | lished the first volume of the series Appraising Physical 
In this volume McCloy discussed the prob- 
S| lem of éuenniaing normal weight for any given body 
build as contrasted with the older technique of determining normal 
weight from an age-height-weight table. McCloy presented and defended 
the thesis that age-height-weight norms were unfair standards for 
many children because they represented only the average weight for 
children of a given age and height and had no reference to the indi- 
vidual differences in body build. According to such standards, the 
slight, linear, asthenic type of child would usually be underweight, 
while the stocky, lateral, pyknic type would commonly be too heavy. 
This is obviously unfair to the child, for the linear child frequently has 
a much smaller skeletal framework as the basis for his weight, and 
to attain the average weight for children of his age and height he 
would need to put on either a considerable quantity of subcutaneous 
tissue or a great amount of muscle. Conversely, the lateral child uses 
up too large a proportion of his assigned body weight in bony struc- 
ture, and to attain his assigned weight, would have to reduce the 
amount of fat and muscle to markedly less than the average for 
children of his age and height. 

After experimenting with upwards of thirty measurements, McCloy 
selected as the basis for his prediction of “normal weight for body 
build” four measurements of hony framework: standing height, cir- 
cumference of chest at the level of the xiphoid cartilage (corrected 
for positive or negative deviations from the average amount of fat), 
width of hips at the crests of the ilia (also corrected for fat), and 
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the width of the knee at the epicondyles of the femur. These four 
measurements give a fairly accurate representation of the gross form 
of the skeleton, and from them, by means of multiple regression equa- 
tions, the normal weight of the individual for his particular body build 
can be predicted.* 

With the introduction of this technique, the problem of over- or 
underweight as a factor in appraising the physical status of the child 
took on new significance, since over- and underweight could be inter- 
preted in terms of deviations from “normal” weight for build rather 
than in terms of deviations from “average” weight for height. The 
value of such a technique in school physical examinations has been 
readily recognized, but the chief argument against its widespread 
acceptance has been that to measure each child every year is much too 
time consuming for the average school situation. Whether the value 
of such information about the child would not more than compen- 
sate for the time spent is an open question, but to meet such argu- 
ments, certain short cuts have been proposed, among them the use of 
the “Percentage Index of Build.” (2, p. 108.) 

The percentage index of build, as defined by McCloy, is the quo- 
tient of “normal” weight, as predicted by the McCloy method from 
four measurements, divided by the weight given in the Baldwin-Wood 
age-height-weight tables (3). This index gives the deviation of weight 
for build from weight for height, and indicates the position of the 
individual in the continuum of body builds. Thus a child of the 
slight, linear type would have an index below 1.00, perhaps even as low 
as .85 or .80, while the stocky, lateral child would have an index above 
1.00, running in some instances as high as I.40 or more. 

It has been suggested that it might be possible to measure each 
child once in three years, and in the interim to use the percentage index 
or some similar device as a substitute for the complete measurement 
program. Since the percentage index represents a percentage of the 
average, it was proposed that in the intervening years the average 


* An example of such a regression equation would be (eight-year-old boys) : 
Normal Weight = .1607 Height + .4028 Hip Width + .6789 Chest 
Circumference + 2.1453 Knee Width — 60.2709 

It should be noted that those measurements, which may be influenced by the 

amount of subcutaneous tissue (chest circumference and hip width), are “cor- 

rected so that they register true differences in skeletal framework before being 
used in the prediction equation. 
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weight for the child’s height might be found on the age-height-weight 
table, and that this average multiplied by his percentage index might 
be taken as approximately the “normal” weight. 

Such a proposal assumes that the body build of an individual, as 
expressed by the index in question, remains fairly constant from year 
to year, and that it remains constant within very narrow limits, since 
deviations of 3 or 4 per cent would be sufficient to make the plan 
of little value. While it has generally been assumed by anthropometrists 
and anthropologists that body build is largely inherited and changes 
little during the school years, objective evidence concerning the range 
of deviation has heretofore been lacking. 

It is not the purpose of this study to attempt to investigate all 
the intricacies of the question of the persistence of anthropometric 
type. We shall attempt only to determine pragmatically whether or 
not the percentage index remains sufficiently constant from year to 
year to make it feasible to predict the normal weight of an individual 
from stature taken annually, and additional measurements taken one 
or two years previously. 


THE DATA 


From the files of the Iowa Child Welfare Research Station 
cases were selected of boys who had been measured for three con- 
secutive years, at such times that no less than eleven months or more 
than thirteen months had elapsed between any two consecutive meas- 
urements. Overlapping age ranges were chosen so that the data 
could be arranged in five groups, representing ages six to eight, eight 
to ten, ten to twelve, twelve to fourteen, fourteen to sixteen, and six- 
teen to eighteen. This procedure was followed in order that no gaps 
between any two years might occur. From the thousands of measure- 
ment cards on file it was possible to secure only a relatively small 
number which met the conditions outlined above, and the study was 
carried on with the following numbers of cases: 


Age, Years Cases 
8 
10 
12 
14 
16 
18 
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While the number of cases in each group is smaller than might be 
desired, it is felt that the evidence secured from them is significant, 
since they were selected without bias from the great number of meas- 
urements which have been taken at the Station during the past years, 
and since each set of measurements was scrutinized very carefully 
and compared with the measurements taken three months earlier and 
three months iater to be sure that there were no detectable errors in 
any of the measurements. 


ANALYSIS OF THE DATA 


All chest-circumference and hip-width measurements were cor- 
rected for deviations from average fat according to the procedure 
outlined by McCloy (2, p. 48-53). Using these corrected measure- 
ments, together with the standing height and the knee width, the 
normal weight for each subject for each year was determined by 
means of McCloy’s regression equations (2, p. 134-188). The weight 
given on the Baldwin-Wood age-height-weight tables (3) was found 
for each subject for each year. From these two figures the percent- 


TABLE 1 


Variations in percentage index of build over a three-year period 


AGE GROUPS 
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age index was computed by dividing the McCloy “nornial” weight 
by the Baldwin-Wood “average” weight. The three indices thus 
secured for each individual were tabulated, and the amount of vari- 
ation in the indices for each subject over the three-year period was 
determined. A summary of these variations will be found in Table 1. 

It will be noted that the range of these variations is great, from 
0 to 21, with 90.3 per cent of the cases falling within the span of o 
to 7, and 86.1 per cent falling within o to 6 range. While slight 
errors of measurement (which are present even in the best working 
conditions) might account for some of the variations, the fact that 
the average variation of the whole distribution is 4.3, and that the 
mediation variation is 3.7, would lead us to believe that a real change 
in the percentage index may take place during a period of three years. 
Furthermore, while slight errors of measurement may be artifacts 
in the true picture of constancy of body build, still they will be present 
in any working situation, and will have to be considered in deter- 
mining whether or not any short-cut plan such as the one under con- 
sideration would be feasible. 

The data were next rearranged in overlapping two-year intervals 
to determine whether or not the variation over such a short period 


TABLE 2 


Variations in percentage index of build over a two-year period 


AGE GROUPS 
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might be sufficiently small to permit of taking full measurements 
every other year. These variations were tabulated as before, and the 
results are shown in Table 2 

It will be noted that the range of variation is now reduced to o to 
14, with 93.9 per cent of the cases falling within the range of 0 to 5, 
and 88.5 per cent falling within the range of o to 4. The mean vari- 
ation over two years is 2.43, and the median variation is 2.34. 

Thus it would seem that in the vast majority of cases we would be 
reasonably accurate in using the results of one set of measurements 
over a period of two years, and would not, on the average, miss our 
prediction by more than 2.43 per cent. But we must also note that 
with the subjects here used, we would miss the normal weight of 
11.5 per cent of them by from 5 to 14 per cent. 

To throw a little more light on these variations in the percentage 
index, the records of forty-three subjects whose measurements ap- 
peared in two adjacent age groups were studied. Thus, for a boy 
whose measurements had been used at 6, 7, and 8, and again at 8, 
g, and 10, five consecutive measurements were available. If the vari- 
ations in the percentage index were due only to errors of measurement, 
we would expect to find that the average change over a five-year period 
would be not appreciably greater than that over a corresponding three- 


year period. The indices were compared for the five-year period and 
the variations noted. These are shown below. 


Extent of Variation in Percentage Index 


Vari- Vari- 
ation ation 


9 
10 
II to 


17 


Mean = 6.9 
Median = 5.44 


WHR O 
> OO 


While the range, 2 to 17, is smaller than that for the three-year 
period, it is larger than that for the two-year period. Since the number 
of cases is small, this is probably due to selection. However, the 
mean variation, 6.9, and the median, 5.44, are significantly greater for 
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the five-year period, which would tend to indicate that a real change 
in the percentage index may take place. It was further noted that 
except in those cases where the variations fluctuated between 2 or 3 
per cent, there was a noticeable trend either toward an increased or 
a decreased percentage index over the five-year period, indicating that 
the variation in the index was not due to chance errors of measurement 
but to some consistent change that was taking place. 

A more detailed investigation was made of a number of the long 
term cases in an attempt to study these changes further. Graphs were 
made of the average height, chest circumference, hip width, and knee 
width of boys from birth to eighteen years of age, based on means 
reported by Meredith (4). The data for the long term cases were 
supplemented by additional measurements taken at three- and six- 
month intervals where these were available. The series of measure- 
ments for each dimension for each subject was then plotted on a graph 
with the average growth curve for that measurement. While the 
measurements for any given subject might be smaller or larger than 
the average, it would be expected that each dimension would maintain 
a fairly constant relationship to the average values, and that the curve 
of the individual would maintain the same form as the corresponding 
mean curve, as long as the individual was growing proportionately 
in all dimensions. For subjects whose percentage index was fairly 
constant, this was found to be true, but in cases in which the index 
changed markedly, it was noted that in one or more dimensions the 
individual curve would diverge markedly from the expected path. 
The effect of these divergences in some cases was quite evident. 
Occasionally the height increased much more rapidly than the other 
dimensions with the effect that the percentage index decreased steadily. 
In other cases the divergences seemed to be too slight to account for the 
changes in the index, and in still other cases all four dimensions would 
show divergences, some increasing and some decreasing, so that it 
was evident that they were changing disproportionately, but difficult 
to say just what the disproportion was. To determine the cause or 
causes of these changes is far beyond the scope of this study, but it is 
interesting to note that apparently they do occur, and that their occur- 
rence must inevitably militate against the accuracy of any short-cut 
device for predicting normal weight from measurements taken at an 
earlier date. 
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In an attempt to clarify the confusing picture presented by these 
individual studies, an “average” boy was postulated for each age. The 
measurements for this “average” child were taken as the means of 120 
to 150 cases for each age for each of the measurements used in the 
McCloy prediction. From these means the weight for each “average” 
boy was predicted. Using the mean heights for each age, the weight 
as given in the Baldwin-Wood tables was found, and the percentage 
indices were computed. These indices will be found in Table 3. 


TABLE 3 


Percentages indices for theoretical “average” boy 


oan. MCCLOY BALDWIN- BODY 
HEIGHT NORMAL BUILD 
WEIGHT WEIGHT INDEX 

6 118.68 22.279 21.9 1.017 
7 124.20 24.735 23.8 1.039 
8 130.66 28.034 27.4 1.023 
9 134.84 30.382 20.4 1.033 
10 139.57 33.596 32.2 1.043 
II 143.28 35.368 34.2 1.034 
12 148.10 37.597 37.6 1.000 
13 155.40 43-941 42.7 1.029 
14 162.60 50.935 49.6 1.027 
15 166.60 54.671 54.0 1.012 
16 171.79 59.833 58.5 1.023 
17 173.86 64.071 62.7 1.022 


It will be noted that the percentage index of the “average” child 
ranges from 1.000 to 1.043. This variation cannot be attributed to 
any deviation from the average growth curves for the various dimen- 
sions or to any errors in individual measurements. Hence, it would 
seem to be due to an inherent incompatability of the two techniques, 
which may be slight, but for the purpose of this study is significant. 

This apparent incompatability of the McCloy and the Baldwin- 
Wood norms led us to make one further approach to the problem, 
using an index which did not depend upon the Baldwin-Wood tables 
as a basis for predicting weight from measurements taken two or 
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three years previously. We chose the normal ponderal index, which 

i 1/3 
is defined by McCloy as . Ponderel indices were 
computed for each subject for each year, and T-score values were 
assigned to them from tables presented by McCloy (2, p. 15).* As 
with the percentage index, it was not the actual value of the T-score 
in which we were interested, but in the variations shown from year to 
year. These variations were tabulated as before, and will be found in 
Table 4. 


TABLE 4 


Variations in the ponderal index T-scores over a three-year period 


AGE GROUPS 

T-SCORES 10 12 16 

VARIATION to to to 
12 14 18 
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MEAN = 4.12 MEDIAN = 3.38 


* These tables give T-scores for the normal ponderal index for each year 
of age. By using the T-score value rather than the ponderal index itself, it is 
possible to make comparisons in terms of deviations from the averages for the 
given ages. 
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The variations in the ponderal index T-scores show a range of 
© to 21 over the three-year period, with a mean variation of 4.12 and 
a median of 3.35, 93 per cent of the cases lying within the range of 
o to 8. It should be remembered that our unit of variation is the T- 
score, representing tenths of a standard deviation, so that our mean 
variation is only .43 of a standard deviation, which is not great. But 
again we must stress the fact that we are not dealing with averages in 
the measurement program, but with individuals, which gives a new 
emphasis to the fact that the range is from 0 to 2.1 standard devia- 
tions. 


TABLE 5 


Variations in the ponderal index T-scores over a two-year period 


AGE GROUPS 
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To complete the picture, variations in the ponderal index T-scores 
over a period of two years were also tabulated. These will be found 
in Table 5. 

These variations show a range of 0 to 15, having a mean of 2.33 and 
a median of 1.79, with 93.6 per cent of the cases lying within a range of 
0 to 5. Again we are forced to conclude that while the normal pon- 
deral index varies but little from year to year on the average, still 
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individual variations do occur, and in some cases this variation is very 
great. 


CONCLUSIONS 


The question was raised as to whether or not the measurement 
program suggested by McCloy for the determination of normal weight 
might be administered at three-year intervals, using the percentage 
index of build, as defined by McCloy, as a substitute for the full 
program in the intervening years. On the basis of the evidence pre- 
sented, the following conclusions seem justified : 

Variations in the percentage index of an individual over a three- 
year period may be sufficiently great to introduce a significant degree 
of error into any calculations based upon them, this error in the case 
of normal weight varying from o to 21 per cent, and varying on the 
average 4.3 per cent. Since a negative variation of 4 per cent or more 
in the body weight of a child is considered to indicate “underweight,” 
and such a variation might not be detected by the suggested technique, 
it is felt that the use of this technique is not justifiable. 

Variations in the percentage index over a two-year period are less 
than over a three-year period, but still introduce error into any cal- 
culations based upon them. This error in the case of the normal weight 
varies from 0 to 14 per cent, with an average variation of 2.43 per 
cent. 

The use of the T-scores of normal ponderal indices showed a 
similar variation in the normal ponderal index from year to year. 
The variation is small on the average, but marked in extreme cases. 

It is therefore suggested that in school situations where it is im- 
possible to obtain full measurements on each child every year, that the 
children be measured on alternate years, and that the percentage index* 
be used as a substitute during the intervening year, with the proviso 
that any child who is found to be more than 3 per cent underweight 
or 10 per cent overweight according to these figures be measured fully, 
and his normal weight computed from the new measurements. This 
may be unfair in some cases, but it will be an improvement over the 


* Since no appreciable difference is found between the use of the percentage 
index and the normal ponderal index for the purpose suggested, the percentage 
index is here given as the chosen method, since the computation of it is much 
simpler. 
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use of the age-height-weight table, which is unfair to all except the 
“average” child. However, in school situations where complete meas- 
urements may be taken every year, the increase in accuracy will more 
than compensate for the additional time required. 
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STATISTICAL CONTRIBUTIONS FROM THE 
MENTAL HYGIENE STUDY OF THE EASTERN 
HEALTH DISTRICT OF BALTIMORE 


IV. FURTHER STUDIES ON PERSONALITY DISORDER 
IN THE EASTERN HEALTH DISTRICT IN 1933 


BY BERNARD M. COHEN, Px.D., CHRISTOPHER TIETZE, M.D. 
AND ELIZABETH GREENE, M.A. 


The Johns Hopkins University School of Hygiene and 
Public Health 


INTRODUCTION 


—=—=AHE preceding paper (1) of this series reported the first 
Ui] “epidemiological” studies of personality disorder in the 
= Eastern Health District. A number of relationships be- 
=i} tween the occurrence of such disorders and certain geo- 


oraghle. biological, social and economic features of the district were 
described. In the present paper these studies are continued to include 
some further details in the analysis of the association of personality 
disorder with these factors. It concerns the same group of cases as 
those discussed in Paper III. 

Personality disorder is defined for the purposes of these studies 
as recognizable inadequacy in capacity for personal and social adjust- 
ment, of such a kind as to indicate a need for psychiatric treatment, 
special education, social agency case work, or custodial care. A total 
of 1310 such cases were found active in the population in the calendar 
year 1933, of which 1077 (82.2 per cent) were identified with individ- 
uals or families enumerated in the census of the district taken in 1933. 
The present analyses are concerned only with these identified cases, 
since it is with the relations of cases to such factors as are reported by 
the census that the investigation is concerned. 

The relationships discovered in the earlier studies are as follows: 
1. Males have a higher rate than females, Negroes have a higher rate 
than whites, and of the two principal subdivisions of the district 
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Ward 6 has a higher rate than Ward 7. 2. Within each ward the white 
rate is highest in the areas with the largest proportion of Negroes. 3. 
The age specific rates of the whites show a sharp peak in the age 
group 10-14, and a smaller peak around age 40. This is seen in both 
wards, but the Ward 6 rate is higher than that of Ward 7 in every age 
group. 4. Jews have a much higher rate than non-Jewish whites. 
Both groups show the geographic pattern in rate differences of total 
whites: higher rates in Ward 6 than in Ward 7, and higher rates in 
Negro neighborhoods. 5. The white rate increases as the number of 
individuals in the family increases and as both the economic rating 
and housekeeping rating of the household decrease. In every grade 
of each of these characteristics the difference between the two wards 
persists. 

At the time of writing the preceding paper, the only data at hand 
on the Jewish population were their numbers and geographical dis- 
tribution. Since then the main facts of their demography and house- 
hold situation have been put on punched cards, thus facilitating their 
differentiation from the rest of the white population in regard to all 
the characteristics studied. 


TABLE 1 


Cases of personality disorder and rate per 1000 among non-Jewish 
whites and Jews, by sex, for the district 
as a whole and by ward 


CASES 
Non-Jews Jews 


333 
234 


in 
13. 
per 
per 
wh 
int: 
RATE 
Males 117 18.05 39.80 
E.H.D. Females | 101 12.22 34.52 — 
Total 567 218 15.08 37.16 — 
Males 194 106 22.30 42.74 
Ward 6 Females 150 90 16.54 36.79 J 
Total 344 196 19.36 39.79 tri 
Males 139 II 14.26 23.91 the 
Ward 7 Females 84 II 8.33 22.92 the 
Total 223 22 11.25 23.40 = 
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ANALYSIS OF WHITE RATES BY AGE, SEX AND WARD 


There were found to be 5866 Jews in the Eastern Health District 
in 1933*. They comprise 10.5 per cent of the total population and 
13.5 per cent of the white population. Table I presents the cases of 
personality disorder among non-Jewish whites and Jews, and the rate 
per 1000 of the corresponding population of all ages, by sex, for the 
whole district, and for each ward. The relations summarized in the 
introduction, regarding these factors, are seen here. 


TABLE 2 


Percentage distribution by five-year age groups of 
total population of non-Jewish whites and Jews 


PER CENT OF TOTAL POPULATION 


The age compositions of these two groups, non-Jewish whites and 
Jews, are very different. Table 2 and Fig. 1 show the percentage dis- 
tribution by five-year age groups of the two populations. Both show 
the effects of past immigration and a fall in birth rate, but in the Jews 
these changes have been extreme. This great dissimilarity in age 


* See Reference 1, p. 119, for method of appraising the Jewish population. 
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composition, however, accounts for none of the difference in rate 


between the two groups. The age corrected rate for non-Jews is 15.09 
and for Jews 36.31; both are of the same magnitude as the crude rates. 
The cases and rates by ages are given in Table 3. Although the Jew- 
ish rates exceed those of the non-Jews at all ages, the excess in the 
ages below 15 years is slight and not significant. In the ages 15 years 
and over the differences are very large and are all significant, except 
at 65 years and over where Jewish cases and population are very few 
in number. 

It is not clear whether the higher rate of Jews as compared with 
non-Jews is due altogether to a greater propensity for showing personal- 
ity disorder. Experience with the practices and the recorded material of 
the study’s various sources of data indicate that among the social agencies, 
which contribute a large proportion of these cases, the single agency 
which alone handles all adult Jewish cases may have an appreciably 
greater primary interest in personality problems than the agencies caring 
for non-Jews. A possible result of this is that case discovery is more 
complete among Jews than non-Jews, which if true, would result in a 
relatively more frequent appearance of Jews even in other sources than 
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TABLE 3 


Cases of personality disorder and rate per 1000 among 
non-Jewish whites and Jews, by age groups 


RATE 
Non-Jews 


3.35 
16.46 


Bow 


Age corrected rate* 


* Total white population used as standard. 


social agencies, since the activities of all types of sources are to some 
extent interrelated. 

It has not been possible with the data at hand to devise any method 
by which this question, of whether Jews have a higher rate because 
of a greater proneness to personality difficulties or because they are 
better reported, may be answered in a convincing way. There are, 
however, some indications that more efficient case finding at least plays 
a part in determining the relatively high rate among Jews. Until this 
matter is better understood, the significance of the relative size of the 
Jewish rate will be left as an open question. 

Of greater immediate interest are the relations of cases to certain 
factors within each of the two groups of whites. The non-Jewish whites 
are particularly important in the study of these relations, since they 
make up a large group that is somewhat more homogeneous than the 
total whites. At the same time the most clear-cut and interesting dif- 
ference which has appeared in these analyses—that between the two 
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TABLE 4 


Cases of personality disorder and rate per 1000 among 
non-Jewish whites, by sex and age 


CASES RATE 


eats’ Males Females Males Females Difference 

oer 5 4 3.74 2.96 0.80 

ERR aoe 34 22 19.59 13.21 6.38 
110 39 56.32 20.26 36.06 
31 B 17.41 15.02 2.39 
21 12 12.74 7.13 5.61 
39 43 13.18 13.79 —0.61 
44 47 15.51 16.65 —I1.14 
26 24 12.40 10.93 1.47 
| Ae 14 Il 11.23 7.93 3.30 


4 10.51 


234 18.05 


wards—shows up most strikingly in this group. The case rate for non- 
Jewish whites is 19.36 + 0.91 in Ward 6 and 11.25 + 0.86 in Ward 7 
(Table 1). The difference is 8.11 + 1.25. 

As in total whites the male rate exceeds the female rate in non- 
Jews. The former is 18.05 + 0.98 and the latter 12.22 + 0.79, the 
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TABLE 5 


Cases of personality disorder and rate per 1000 among 
non-Jewish whites by ward and age 


CASES 
Ward6 Ward7 


difference being 5.83 + 1.26. The age specific rates by sex are given in 
Table 4 and Fig. 2. Most of the male excess is in the age-group 10-14 
years, which shows the only difference that is significant. It is ac- 
counted for largely by male juvenile delinquency. 


Ward 6 
Ward 
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Fic. 3. Case Rate In Non-JewisH WHires, By WARD AND AGE 
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2 5.34 1.45 
18 22.37 10.57 
23 21.60 11.63 
14 12.36 7.80 
35 16.48 10.85 
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21 14.52 9.15 
II 11.45 7.79 
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Table 5 and Fig. 3 give the age specific rates by ward. The excess 
of Ward 6 rate over Ward 7 appears in every age group. The sex 
differences within each ward are essentially the same as those for the 
whole district, shown in Fig. 2, so that they need not be tabulated here. 

The age specific rates in general show two peaks, a very pronounced 
one in the age group 10-14, and a smaller elevation around the age of 
forty. The implications of such age differences are not necessarily of 
fundamental clinical significance. The circumstances, both social and 
personal, associated with bringing the personality difficulties of children 
to attention are usually very different from those operating in the case 
of adults, so that in these studies age differences in prevalence need not 
indicate variability with age of innate adjustment capacity during indi- 
vidual development. Epidemiologically, however, such differences are 
of great importance, and it is only from this point of view that they 
are discussed here. 

The age distribution of Jewish rates shows in general the same 
pattern as that of the non-Jews, except that the peak in the age group 
10-14 is absent in Jewish females, and the elevation at middle age is 
relatively very much greater in both sexes. These relations are shown 


TABLE 6 


Cases of personality disorder and rate per 1000 among Jews, 
by sex and age 


in t 
in 
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age 
| 
CASES RATE 
= Males Females Males Females 
pers 
hous 
2 I 12.58 5.99 of h 
22 6 63.77 20.00 sam 
18 II 50.00 31.61 a fa 
12 20 27.27 47.51 oles 
a1 26 54.12 61.32 
18 17 55.21 52.15 only 
5 4 29.24 20.83 will 
117 101 39.80 34.52 is se 
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in the rates of Table 6 and in Fig. 4. The question of ward differences 
in respect to age cannot be studied in the Jews, since the Jewish 
population and case frequency of Ward 7 are too small to give reliable 
age specific rates. 


40% 50 55 00 Weover 
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ANALYSIS OF WHITE RATES BY HOUSEHOLD CHARACTERISTICS 


In the preceding paper (1) it was shown that among total whites the 
personality disorder rate increases as the number of individuals in the 
household increases. In the Eastern Health District the great majority 
of households are biological families, i.e., those with all members in the 
same line of descent, so that in general a household corresponds to 
a family. The possibility was pointed out that since the highest rates 
are found among the younger ages, and that since an increase in family 
size takes place largely by the addition of children, this trend may be 
only a reflection of the existing age distribution of rates. The question 
will be examined in some detail. 

The cases and rates for non-Jews, by size of household and ward, 
are given in Table 7. The increasing rate with increasing family size 
is seen to be quite regular in both wards, and the rates for Ward 6 are 
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TABLE 7 


Cases of personality disorder and rate per 1000 among 
non-Jewish whites, by ward and size of household 


Ward 6 Ward 7 Ward 6 Ward 7 
ci 26 14 11.96 6.37 
105 69 16.89 9.26 
114 74 20.49 12.27 
61 39 25.17 14.45 
ee 38 27 27.32 18.60 


consistently higher than those for Ward 7. The age relations of these 
trends may be studied in terms of three broad age groups: under 15, 
15 to 34, and 35 and over, corresponding roughly to children, young 
adults, and older adults. Since finer age grouping gives the same 


general results, advantage may be taken of the greater stability of the ine 
rates in these broader classes. yor 
cor 

TABLE 8 ve 

gre 


Cases of personality disorder and rate per 1000 among non-Jewish 
whites, by broad age groups and size of household 


NO. OF IN- CASES RATE 
DIVIDUALS IN AGE 35& 35 & 
HOUSEHOLD GROUP: 0-14 15-34 over 0-14 15-34 over 

I II 28 17.54 8.70 9.18 N 

55 60 59 19.14 12.01 10.18 DIV} 

74 58 56 19.50 14.30 14.95 HC 

47 30 23 23.49 17.02 16.92 
37 15 13 29.77 15.37 20.83 


Table 8 and Fig. 5 present the non-Jewish cases and rates, by size 
of family and age group, for the whole district. It is clear from these 
figures that all three age classes contribute about equally to the general 
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me 
the increase in rate with larger families throughout the district. The 
youngest group shows, in each size-of-family class, its higher rate as 
compared with older groups, but it does not furnish an appreciably larger 
share of the general rise in rate with larger family size than the older 
groups. 
TABLE 9 
. Personality disorder rate per 1000 among non-Jewish whites, 
" by ward and broad age groups, by size of household 
8 NO. OF IN- WARD 6 WARD 7 
8 DIVIDUALS IN AGE 35& 35 & 
5 HOUSEHOLD GROUP: 0-14 over 0-14 15-34 over 
3 30.30 13.16 11.09 4.57 7.25 
26.76 13.65 14.61 12.43 10.65 6.57 
24.45 19.54 17.15 14.42 9.71 13.02 
AY 28.98 20.41 25.60 18.36 13.98 9.54 
9 and over...... 29.46 2000 33.78 30.10 11.41 9.15 
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When these trends are analyzed by ward, however, a quite different 
set of relations appears. The rates by family size, age group, and 
ward are shown in Table 9 and Figs. 6 and 7. Looking first at those for 
Ward 6, it is seen that the youngest group is more or less uniformly 
high in all family size classes and thus contributes little to the trend in 
that ward. The young adults show a very slight rise. In the oldest 
group, however, the rate rises steeply. In Ward 7, on the other hand, 
the youngest ages show the most pronounced increase, the trend in 
the oldest age group being substantially horizontal. In this area the 
results are just opposite to what is seen in Ward 6. 

A test of the validity of these conclusions is given in Table 1o. 
Each of the distributions in Table 9 is compared, under the Chi-squared 
test, with the distribution expected on the assumption that the deviations 
of the rate in the several family size classes from the total rate of that 
age group are random. The test determines, in other words, the prob- 
ability that chance would produce the observed trend if it were really 
horizontal and at the rate level of the whole group. The table gives, for 
each age group in either ward, the total cases, the total rate, and the 
value of x? and P. The only distributions which deviate significantly 
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from the horizontal are those of the oldest age group in Ward 6, 
where P is .02, and the youngest in Ward 7, where P is .05. 
Table 9 shows also that, with one exception, in every size of family, 


for each age group, the Ward 6 rate is higher than that of Ward 7. 
The single exception is in the youngest individuals of the largest families, 
where the rates for the two wards are almost equal. 


TABLE 10 


Values of x* and P for test of deviation from horizontal of trend in rate 
with household size of Table 9, by ward and age group 
(See text.) 


WARD 6 


35 & 
over 


III 
16.31 
12.03 
47 .02 
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TABLE 11 


Cases of personality disorder and rate per 1000 
among Jews, by size of household 


NO. OF IN- 
DIVIDUALS IN 
HOUSEHOLD 


23 60.53 
58 30.98 
75 33-44 
45 46.68 
17 41.77 


Among Jews these age and family size relations are not so orderly. 
The cases and rates for all ages, by size of family, are given in Table 11. 
The smallest households have the highest rate, there is a large drop in 
the next size class, after which there is a small increase with increasing 
size. These rates are broken down into the three age groups in Table 12. 
The youngest ages have the highest rates in households with five to eight 


members, the young adults have a very high rate in the smallest house- 
TABLE 12 


Personality disorder rate per 1000 among Jews, 
by broad age group and size of household 
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holds, and the older adults have very high rates in the largest house- 
holds. The trends here are quite unlike those of the non-Jews, and in the 
absence of either comparable data or knowledge of the factors under- 
lying these relations, examination of further details in the data does not 
seem advisable at present. 

In the earlier study it was shown that the personality disorder rate 
in total whites increases with decreasing economic rating of the house- 
hold and with decreasing quality of housekeeping.* The same relations 
are found in non-Jewish whites and Jews separately, Table 13 gives 
the cases and rates for these groups by grade of economic status and 
ward. The trends are all seen to be quite steep so that the association 


TABLE 13 


Cases of personality disorder and rate per 1000 among non-Jewish 
whites and Jews, by grade of economic status, by ward 


ECONOMIC CASES 
STATUS Ward 6 Ward7 


80 74 
110 14.55 


36.71 


21.62 18.71 
53.31 29.67 
100.89 71.43 


of personality disorder with low economic rating is marked. In either 
group the trend is observed in both wards and the difference between 
the wards holds. (The Ward 7 Jewish rate in C households, based 
on one case, is of course dubious.) 

Table 14 gives the corresponding data for housekeeping status. The 
general relations here are exactly the same as in the case of economic 
status, except for Jewish C households, where the Ward 7 rate is again 
quite unstable. 


* The method of grading these factors is discussed in Reference 1, pp. 123 
and 125. 


ng Ward 6 Ward 7 
[2. A 
cht B 
Unknown 2 2 
A 55 II 
B 107 10 
Cc 34 1 


500 HUMAN BIOLOGY 


TABLE 14 be 
the 
Cases of personality disorder and rate per 1000 among non-Jewish cer 
whites and Jews, by grade of housekeeping status, by ward om 
HOUSEKEEPING CASES SATE for 
STATUS Ward6  Ward7 Ward6 Ward7 
wil 
A 157 141 12.28 9.22 cas 

B 142 74 36.10 20.38 
Non- the 
wen Cc 37 5 64.01 23.70 Th 

Unknown 8 3 
pa: 

A 84 13 28.40 18.44 

B 82 6 54.16 29.70 
¢ 27 105.88 272.27 

TABLE 15 
Total Negro cases of personality disorder, cases identified with 
census individuals or households, ratio of identified cases 

to total cases, and corresponding ratio among whites, — 
by sex, for whole district, and by ward = 
IDENTIFIED 

TOTAL WITH CENSUS RATIO TO WHITE 

CASES INDIVIDUAL TOTAL CASES RATIO 
OR HOUSEHOLD 
Males 233 200 86 83 
E.H.D. Females 118 92 78 80 y 
Total 351 292 83 8a 
Males 95 82 86 83 4 
Ward 6 Females 40 2 -70 80 
Total 135 110 81 81 ¢ 
Males 138 118 86 84 bs 

Ward 7 Females 78 64 82 8&1 

Total 216 182 84 83 
in 
ANALYSIS OF NEGRO RATES mi 
Detailed analysis of Negro personality disorder, beyond the state- ol 
ment of its prevalence by sex and ward, was not included in the earlier pa 


study. The relations that have so far been studied in this group will 


ll 
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be presented here. As in the whites the analysis will be confined to 
those cases identified with individuals or households enumerated in the 
census. The same proportion of cases (less than 20 per cent) are thus 
omitted as in the whites and this proportion holds with sufficient uni- 
formity through the major groups within the race as not to affect com- 
parisons among them. Table 15 presents the total cases, those identified 
with census individuals or households, and the ratio of the identified 
cases to the total, by ward and sex. The last column of the table shows 
the corresponding ratios for the whites, as given in Table 3 of Paper ITI. 
The Negro females of Ward 6 are slightly under-represented in com- 
parison with the other groups, but only by about 5 cases. 

The Negro cases and rates by age and sex are given in Table 16. 
These show the same general distribution as those of the whites, with. 
however, some interesting differences in details. In males the peak 


TABLE 16 


Cases of personality disorder and rate per 1000 among 
Negroes, by sex and age 


CASES RATE 

Males Females Males Females 
19 6 27.66 8.28 
93 24 155.52 38.40 
28 14 64.52 24.48 
9 5 16.88 7.38 
22 17 18.49 12.12 
16 15 16.65 15.04 
7 6 13.89 12.02 
I I 4.88 5.18 
eer 5 2 49.02 17.70 
200 92 33.890 14.26 


in the age group 10-14 years is excessively high and in both sexes the 
middle age elevation is so slight as to be negligible. The rise in the 
oldest age group in both sexes represents too few cases to be worth 
particular note. The male excess is significant only in the ages 5-19. 
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TABLE 17 


Cases of personality disorder and rate per 1000 among Negroes and 
percentage of Negroes in the population, by subdivision 


WARD 6 
Vv VI vil 
Per cent Negro.............+. 78.7 27.3 3.8 0.3 
WARD 7 
I Il Ill IV 
21.48 23.62 15.96 
Per comt 80.1 63.2 2.2 0.1 


The geographical distribution of Negro rates is given in Table 17.* 
Paper III (1) presented a comparable study of whites (Table 5, p. 118), 
which showed the association of white personality disorder with Negro 
neighborhoods that was mentioned above. The Negroes are seen 
not to exhibit a similar association; their rates seem to bear no relation 
to the proportion of the population which they themselves represent. 
The differences between the two wards, by subdivision, are seen to 


TABLE 18 


Personality disorder rate per 1000 among Negroes, and 
percentage of Negroes in the population, by pairs 
of subdivisions from west to east 


SUBDIVISION I+V II+ VI III + VII IV + VIII 


Rate per 1000 23.04 24.12 
Per cent Negro 79.6 45.9 3.0 0.2 


* The arrangement of the subdivisions of Table 17 are shown in the map of 
the district given in Paper III (Figure 1, p. 113). 
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be slight (the rate in subdivision III, based on only three cases, is quite 
unstable). The general facts of the relation of Negro case rates to 
Negro neighborhoods are shown more concisely, and without loss of 
significant details, in Table 18, where adjoining subdivisions in different 
wards are combined to make larger areas differing conspicuously in 
their proportion of Negroes. The increase in rate with decreasing pro- 
portion of Negroes is not sufficiently marked to indicate a real trend. 
In any event, the opposite trend shown by whites is clearly not observed 
here. 

The total Negro rate by ward is: 26.38 + 2.35 for Ward 6 and 
22.25 + 1.68 for Ward 7. The difference of 4.13 + 2.89 is quite small. 
However, when these rates are broken down by ages (Table 19) an ad- 
ditional fact appears. The excessively high rate in the age group 10-14 


TABLE 19 


Cases of personality disorder and rate per I000 
among Negroes, by ward and age 


CASES RATE 

Ward6 Ward7 Ward6  Ward7 
1 I 2.12 1.09 
9 16 19.61 16.79 
52 65 123.81 80.95 
II 31 33-95 45-45 
16 23 17.78 13.59 
8 23 12.72 18.07 
5 8 13.77 12.50 
4 3 51.05 21.74 


is seen in both wards, and in this age group alone the difference between 
the wards is very great and statistically significant. The difference here 
is 42.86+ 17.71. For all other ages combined the Ward 6 rate is 
15.47 and that of Ward 7, 15.86. 

When these latter groupings are broken down by sex only the males 
of 10-14 show a conspicuous difference in rate in the two wards. Juvenile 
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delinquency accounts for the whole of this difference. The Negro male 
juvenile delinquency rate per 1000 in this group is 184.83 + 24.95 in 
Ward 6 and 103.36 + 18.42 in Ward 7, the difference being 81.47 + 
31.01. 

It may be added that adult delinquency has played only an incidental 
part in determining the classification of personality disorder. The prob- 
lem of delinquency for its own sake is not being considered in these 
studies. There are among the Negro cases only 17 adult delinquents, 
15 males and 2 females, all of whom are classified as personality prob- 
lems on the basis of other evidence. There are comparatively few female 
juvenile delinquents, only 15 among the Negro cases. The Negro 
male juvenile delinquents on the other hand, number 114, of whom 79 
are in the age group 10-14. The total 114, who make up 39 per cent of 
all Negro cases, fall in the age group 5-15 years. Their rate is 118.90 
+ 12.74 in Ward 6 and 64.73 + 9.24 in Ward 7, with a difference of 
54.17 + 15.74. Omitting all male juvenile delinquents, the total Negro 
rate becomes 12.95 + 1.84 in Ward 6 and 15.16 + 1.32 in Ward 7, 
the difference being 2.21 + 2.27. 


TABLE 20 


Cases of personality disorder and rate per 1000 among 
Negroes, by ward and size of household, and rate 
for whole district by size of household 


NO. OF IN- 


DIVIDUALS IN 
Ward 6 Ward 7 Ward 6 Ward7 €E.HLD. 
10 6 15.43 7.60 11.13 
32 34 25.81 15.38 19.12 
22 62 23.33 27.76 26.45 
20 39 28.13 26.57 27.08 
9 and over......... 26 41 41.40 27.72 31.08 


In the relation of personality disorder to size of household, the 
Negroes show the same general facts as the whites. The rates by size 
of household and ward are given in Table 20. For the district as a 
whole (last column) the rates increase steadily as the size of the house- 
hold increases. This is true also in each ward, although the trends there 
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TABLE 21 


Cases of personality disorder and rate per 1000 among 
Negroes, by broad age group and size of household 


NO. OF IN- CASES RATE 
DIVIDUALS IN 35& 35& 
HOUSEHOLD 0-14 15-34 over 0-14 15-34 over 
4 3 9 181.82 4-77 11.45 
35 7 14 46.79 11.24 11.75 
ada 41 31 12 34.22 25.96 15.31 
23 24 12 23.02 3089 29.78 

41 20 6 38.82 28.60 16.95 


are less regular. Ward 6 rates are on the whole higher than those of 
Ward 7. The trends in broad age groups are given in Table 21. In 
general the youngest age group shows a decreasing rate as the household 
becomes larger, while the middle and oldest age groups tend to increase. 
Irregularities, however, appear in all three distributions. The same re- 
lations are seen in each ward, so that the rates by ward need not be 
presented. 


TABLE 22 


Cases of personality disorder and rate per 1000 among 
Negroes, by economic status and by housekeeping 
status of the household, by ward 


CASES RATE 

Ward 6 Ward 7 Ward 6 Ward 7 
A 2 14 6.78 11.16 
Economic B 42 04 21.65 19.31 
Status Cc 60 74 36.88 37.51 
A 10 70 11.76 19.30 
Housekeeping B 52 80 23.04 21.25 
Status Cc 44 31 41.08 45.66 
Unknown 4 
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The Negroes show also the same general relations as the whites in 
the association of personality disorder to economic and housekeeping 
status (Table 22). The rate increases with decreasing grade of both 
these characteristics in each ward. 


DISCUSSION 


The facts that stand out most clearly in the foregoing analyses are 
the marked geographical variation of personality disorder in the white 
population, the equally marked absence of such variation in the Negro 
population, and, more or less independently of these relationships, the 
tendency of personality disorder to be more frequent in large families 
and in households whose resources and living conditions are poor. 

In considering the geographical pattern in whites two underlying 
sets of facts appear at present to bear most strongly on how it may be 
interpreted. The southern half of the district, Ward 6, shows a greater 
prevalence of white personality disorder than the northern half, Ward 7. 
At the same time the western part has a higher prevalence than the 
eastern part. This latter trend, however, has been shown to be some- 
what subsidiary to the ward difference in that it shows up more strongly 
within wards than in the district as a whole, and likewise is much more 
pronounced in Ward 6 than in Ward 7. The underlying facts of in- 
terest here are first, that this trend follows in general the distribution 
of Negroes in the population, and second, that the Negroes themselves 
do not show the trend. 

The indication that the presence of a large proportion of Negroes in 
the population is in some way related to the appearance of a greater fre- 
quency of personality disorder in whites might suggest some kind of 
variability of reaction on the part of whites in relation to changes in 
situational influences. However, the fact that the tendency of Negroes 
to show such disorders does not exhibit a corresponding trend seems 
opposed to this notion, unless it is assumed that the influences are as- 
sociated with, say, inter-racial conflicts which somehow show their effects 
only in the whites. 

Another possibility is that the observed relations of white disorders 
to Negro neighborhoods has been brought about passively, so to speak, 
in the course of local changes in racial composition of the population. 
If whites leave an area and Negroes move in, those whites who remain 
may be the less stable ones from the mental hygiene point of view. 
Such population changes have actually taken place in the Eastern Health 
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District. The Federal Census figures for 1910 and 1930 (the latter 
agree very closely with those of the 1933 district census) show that 
in the earlier year the Negroes made up 10.3 per cent of the population, 
whereas two decades later they had increased to 21.0 per cent with a 
corresponding decrease in the whites. In Ward 6 the change was 
from 10.1 to 15.2 per cent, and in Ward 7 from 10.4 to 26.4 per cent. 

Returning to the difference between the two wards, the under- 
lying facts to be considered are, first, the difference has no consistent 
relation to the proportion of Negroes in the population; second, the 
Negroes do not show the difference except in regard to male juvenile 
delinquency ; third, it is not determined by differences in age compo- 
sition, or differences in distribution of family size, economic status 
or housekeeping status; fourth, it appears in both non-Jewish whites 
and Jews. 

It has not been possible to discover any reason for believing that 
the two wards are treated differently by the agencies and institutions 
whose records are the source of the study’s material. On the other 
hand the evidence to be had from the material and its analysis indi- 
cates a very great improbability that the observed difference between 
the wards is in any way due to their being differently reported. 

From the broadest point of view, the populations of the two wards 
may differ in their capacities for personal and social adjustment or 
the two wards may differ in their social, cultural, economic, or other 
influences in such a way as to produce differing amounts of personality 
disorder in their respective populations. These possibilities are not 
necessarily, of course, opposed alternatives. The problem is that of 
the relative réles of constitutional differences on the one hand and 
differences in conditions on the other, when considered as interacting 
forces. In the Eastern Health District such measures of social and 
economic factors as are available, and have been examined in this 
analysis, show little difference in such factors between the two wards 
so far as the white population is concerned, and do not in any degree 
explain the diversity in prevalence of personality disorder. The par- 
ticular factors studied, however, do not exhaust the possibilities of 
situational differences, so that a more complete answer to this phase 
of the problem must await more detailed information on these matters. 

If diverse external influences play an important part in the ward dif- 
ference in prevalence, it is interesting that Negroes do not show their 
effects except in the case of male juvenile delinquency. For all other 
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types of disorder, which make up the larger part of the cases, the Negroes 
show no difference in rate of disorder between the two wards. It is 
not clear whether the evidence justifies the hypothesis that only in 
regard to such external factors as affect the juvenile delinquency rate 
of Negroes do the two wards differ, and that it is these particular 
factors which play a part in determining the difference in white rate. 
White juvenile delinquency does not play a similar major rdéle in that 
difference. There may be here an opportunity for clinical psycho- 
biology to contribute to an understanding of some of these relations. 

In regard to innate differences in the white populations of the two 
wards, it is known that the total white population of the district is 
composed of a number of different ethnic groups, but their numbers 
and distribution are for the most part as yet unknown. However, 
the Jews are perhaps the most distinct and most homogeneous of these 
several groups, and the fact that they show a difference in prevalence 
of personality disorder in the two wards appears to be a fact of some 
significance. Population changes may also play a part in this. The 
Jewish community of which Ward 6 (particularly its southern por- 
tion) is a part, is the area in which the immigrants coming in around 
the beginning of the present century first settled. It has since become 
an even poorer neighborhood, one from which Jews have tended to 
move when their circumstances permitted. Those who have remained 
may well be the less resourceful and perhaps the less stable of the 
original community. 

The same argument may, of course, apply to non-Jewish whites in 
this area, though less is known about their movements in the past 
decades. These non-Jews consist mainly of a large group corre- 
sponding roughly to the descendants of earlier migrants of Northwest- 
ern European stock, and of more recently immigrated Italians, Czechs, 
and other Slavs. The only relevant fact known about any of these at 
present is that Ward 7 contains a large Czech colony. It is perhaps 
worth mentioning that this group has a local reputation for marked 
industry and stability. 

The analysis of case rates in relation to household characteristics 
carry the observations discussed in the preceding paper of the series 
into finer details, without, however, changing the general nature of 
the relations found there. The rates increase as the size of the family 
increases, and as the rating of economic and housekeeping status de- 
crease, in both non-Jewish whites and Jews, and in Negroes. 
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The most interesting new facts that have been presented here con- 
cern the age relations of the trend in rate with family size. It seems 
clear that this trend is by no means merely a consequence of the 
change in age distribution with increasing family size. In the non- 
Jewish whites, in whom the details can be best studied, children, young 
adults, and older adults all show the trend when the rates for the dis- 
trict as a whole are considered. The two wards, however, show a quite 
surprising difference in regard to this. In Ward 6, practically all of 
the increase is in the older adults only; the children show little in- 
crease but instead maintain a somewhat uniformly high rate through 
all the family-size classes. In Ward 7 these relations are just reversed. 
The older adults show a relatively low rate in all size classes, whereas 
the trend in children is a very steep and regular rise. In both wards 
the younger adults show a slight rise. No explanation of these con- 
trasting relationships can be offered. 

Among Jews the limited population size and number of cases in 
Ward 7 prevents studying this by ward. For the whole district the 
trends by age group are irregular, but only in the older adults is there 
indication of an increase in rate with increasing family size. In Negroes 
the age trends are also irregular but show still another set of relations. 
The rate tends to fall in children, to rise appreciably in younger adults, 
and to show on the whole little change in older adults. These relations 
remain substantially the same in each ward. 

That the difference in prevalence between the wards among whites 
is independent of the observed association of personality disorder with 
the several social and economic factors that have been studied, is 
further demonstrated in the present analysis. The difference between 
the wards persists in every size of household and each grade of eco- 
nomic and housekeeping status in both non-Jewish whites and Jews. 

One fact of major importance must be taken into consideration in 
regard to the demonstrated association of high rates of personality 
disorder with low economic status and poor housekeeping. Social 
agencies, whose clients are very largely families of the lower social- 
economic levels, are among the principal sources of material of this 
study, so that the cases are unquestionably selected for those charac- 
teristics that distinguish the recipients of social agency attention from 
the rest of the population. 
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The limitations thus imposed on the attempt to measure the com- 
plete prevalence of personality disorder are unavoidable. The defi- 
nition of personality disorder here employed, however, seeks to empha- 
size that the cases studied are those in which the question of com- 
munity responsibility is paramount. From this point of view, selection 
in the direction of social agency case material is by no means an arti- 
ficial or undesirable element in the determination of the prevalence 
of such disorder. 

At the same time the authors are fully aware of the necessity 
of evaluating its measurements of personality disorder in relation 
to the important factors that vary with social-economic class. All 
of the material so far studied, and presented in this series of papers, 
deals with the year 1933. A similar but more comprehensive sur- 
vey for the year 1936 is now in process of analysis. Another, more 
detailed, census of the district for that year has also been prepared. 
With the new material many questions may be examined that could 
not be studied with the data of the first survey. Foremost among these 
are the problems of social-economic level. In addition, further knowl- 
edge of the ethnic composition of the white population has been obtained, 
and this will permit more complete analysis of many of the relations 
that have been presented here. 


SUMMARY 


1. Studies of the geographic, biological, social and economic rela- 
tionships of personality disorder in the Eastern Health District in 
1933, begun in the preceding paper of this series (1), are continued 
in this report. The general relations observed in the whole investi- 
gation will be summarized here. 

2. Personality disorder is defined as recognizable inadequacy in 
capacity for personal and social adjustment, of such a kind as to indi- 
cate a need for psychiatric treatment, special education, social agency 
case work, or custodial care. 

3. The two principal geographical divisions of the district, Ward 6 
on the south and Ward 7 on the north, differ greatly in prevalence of 
personality disorder, Ward 6 showing the higher rate. In the white 
race this difference is found in both non-Jews and Jews, in all age 
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groups, in both sexes, in families of every size, in households of each 
grade of economic and housekeeping status, and in all the combinations 
of these characteristics in which sufficiently stable rates for making 
the comparison could be calculated. Among Negroes the ward differ- 
ence is seen only in male juvenile delinquents. 

4. Male rates exceed female rates only in the ages below 20 years, 
and most conspicuously in the age-group 10-14. It is due to the rela- 
tively high frequency of male juvenile delinquency. 

5. The rate for Jews is very much higher than that for non-Jewish 
whites. The difference may be due to the better reporting of person- 
ality disorder in Jews, but this cannot be stated conclusively. 


6. The rate for Negroes exceeds that for whites, but only in males, 
and here the difference is due largely to the great frequency of Negro 
male juvenile delinquents. 


7. White rates tend to be highest in areas with the largest propor- 
tion of Negroes. Negro rates, on the other hand, do not show this 
trend in relation to their own relative numbers in the population. The 
trend in whites shows up more noticeably in each ward separately than 
in the district as a whole, and is most pronounced in Ward 6. 


8. In both races, and among whites, in both non-Jews and Jews, the 
rate increases with increasing size of family. This trend is not due 
only to the change in age composition as the family size increases. 
In non-Jewish whites, where the age relations may be studied in some 
detail, the trend is shown almost entirely by older adults in Ward 6, 
and mainly by children in Ward 7. 

g. In whites, both Jewish and non-Jewish, and in Negroes, the rate 
increases as both the economic status and quality of housekeeping 
decrease. 


10. As a possible explanation of at least some of the observed geo- 
graphical variations in prevalence of personality disorder, local popu- 
lation movements are suggested. Negroes have replaced whites, dur- 
ing the past decades, in the areas which the former now dorninate. In 
the same period more attractive neighborhoods in other parts of the 
city have drawn Jews and perhaps other whites from an area that in- 
cludes Ward 6. In either case the whites who have remained may be 
those who are more prone to show personality disorder. 
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RACIAL AND REGIONAL DIFFERENCES IN 
STANDARD THERAPY RATES AMONG WHITE 
AND NEGRO MENTAL PATIENTS’ 


BY J. E. GREENE AND W. S. PHILLIPS 
University of Georgia 


HE present paper proposes to present certain data and to 
= | utilize certain procedures in the analysis of two presumably 
= important social issues: (1) Are there significant racial 
— j differences in therapeutic results among white and Negro 
resident patients in the Georgia State Hospital and in the various State 
Hospitals of the United States? (2) Are there significant regional differ- 
ences in therapeutic results among white and Negro resident patients in 
the Georgia State Hospital and in the various State Hospitals of the 
United States? 

Utilizing ten separate clinical factors as bases of comparisons, the 
senior author, in a series of previous studies,? has reported a number of 
marked and statistically reliable racial and regional differences among 
seven clinical categories of white and Negro mental patients in Georgia 
and in the United States. The present study presents data supplemen- 
tary to that previously reported. 


PREVIOUS STUDIES 


That the reader may better comprehend the relation of the present 
findings to certain of those previously reported, it seems advisable to 


+A considerable portion of the data in this paper was presented before the 
Society for the Psychological Study of Social Issues, Forty-Sixth Annual Meeting 
of the American Psychological Association, Columbus, Ohio, September 7-10, 1938. 

* Four of these studies have been previously reported, as follows: (a) Section I 
(Psychology), American Association for the Advancement of Science, Indianapolis, 
December 29, 1937; (b) Section on Research, Southern Sociological Society, 
Chattanooga, April 1, 1938; (c) Southern Society for Philosophy and Psychology, 
Knoxville, April 15, 1938; (d) Institute of Public Affairs, University of Georgia, 
July 15, 1938. 
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attempt a brief summarization of data, presented elsewhere, bearing on 
the three following questions: (1) What is the relative status of certain 
mental disorders among Georgia whites and Georgia Negroes? (2) 
What is the relative status of certain mental disorders in Georgia as 
compared with the United States as a whole? (3) How does Georgia 
compare with other states in adequacy of hospitalization facilities? 

Data bearing on the first two of the above three questions were ob- 
tained from comparisons based on each of ten clinical factors and each 
of seven clinical categories of mental disorders. The seven clinical cate- 
gories of disorders used as bases of racial and regional comparisons 
were: (1) senile psychoses; (2) psychoses with cerebral arteriosclero- 
sis; (3) general paralysis; (4) psychoses with cerebral syphilis; (5) 
manic-depressive psychoses; (6) dementia praecox psychoses; (7) all 
clinical groups (i.e. all mental disorders of every type). 

The ten clinical factors used as bases of the racial and regional com- 
parisons were, in each instance, as follows: 


1. Standard rates of first admission (i.e. number of first admissions 
per 100,000 general population fifteen years of age and over). 
2. Standard death rates (i.e. number of deaths per hundred resident 
patients). 
. Standard discharge rates (i.e. number of discharges per hundred 
resident patients). 
. Standard readmission rates (i.e. number of readmissions per hun- 
dred discharges). 
. Median age at first admission. 
. Median duration of residence prior to death of patients dying during 
a period of hospital residence. 
. Median age at death of patients dying during a period of hospital 
residence. 
. Percent of discharged patients classified as “recovered”. 
. Per cent of discharged patients classified as “improved”. 
. Per cent of discharged patients classified as “unimproved”. 


Georgia whites vs. Georgia Negroes comparisons, 1923-32° 


The Negro-white comparisons based on the above ten clinical factors 
reveal many socially significant and statistically reliable differences. 


* For a more detailed statement of findings resulting from these comparisons the 
interested reader is referred to the following sources: (a) J. E. Greene, Analyses 


T 

u 

te 

C 

al 
a 

| d 
h 

h 
th 

ay 
m 

N 
di 

| tc 

a 

: | st 
a 

T 

Ww 

cc 

is 

S 

pl 

of 

pa 

D 

in 

19 


ital 


ors 


MENTAL THERAPY RATES 515 


They indicate that, in Georgia, Negro mental patients have a generally 
unfavorable status as compared with white mental patients. Out of a 
total of 140 direct inter-racial comparisons, Negroes compare favorably 
with whites in only 49 instances. As compared with Georgia whites, 
Georgia Negroes have high hospitalization rates, notably high death 
rates and notably low discharge rates. Georgia Negroes are hospitalized 
at earlier ages, die during shorter periods of hospital residence, and die 
at much earlier ages than do Georgia whites. However, Georgia Negroes 
compare favorably with Georgia whites in having high percentages of 
discharged patients classified as “recovered” or “improved”, and in 
having low percentages of discharged patients readmitted for further 
hospital treatment. 

The apparent relative superiority of Negroes over whites in these 
two last-mentioned series of comparisons may be, and probably is, more 
apparent than real, since the very high death rates of Negroes tend to 
make discharged Negroes a more highly selected group as to therapeutic 
prognosis than are discharged whites. To the extent that discharged 
Negroes are actually a more highly selected group therapeutically than 
discharged whites the latter comparisons are only spuriously favorable 
to Negroes. Furthermore, as can be readily demonstrated, Georgia has 
a serious deficiency of hospitalization facilities. Under these circum- 
stances it is reasonable to assume as a working hypothesis that in the 
competition for hospitalization facilities, Negroes may be discriminated 
against by County Ordinaries in first admission or readmission policies. 
The data at hand do not furnish reliable proof of the extent, if any, to 
which this condition exists. 


Georgia vs. United States comparisons, 1923-32 


Although the findings obtained from the Georgia vs. United States 
comparisons lend themselves to a variety of possible interpretations, it 
is clear that significant differences exist between Georgia and the United 
States with respect to each of the ten bases of comparisons herein em- 
ployed. Out of a total of 70 direct comparisons, Georgia has an ap- 


of racial differences within seven clinical categories of white and Negro mental 
patients in the Georgia State Hospital, 1923-32. Social Forces, Vol. 17, No. 2, 
December, 1938, pp. 201-211. (b) J. E. Greene and J. L. Dupree. Sex differences 
in certain mental disorders among whites and Negroes in Georgia during the decade 
1923-32. The Journal of Psychology, Vol. 7, 1939, pp. 201-209. 
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parently favorable status in 36 (or 51 per cent) of the instances. As 
compared with the United States, Georgia has notably low hospitaliza- 
tion rates, relatively low death rates, significantly high discharge rates 
and notably low readmission rates. Georgia patients are hospitalized at 
significantly earlier ages and die at much earlier ages than do United 
States patients. However, Georgia patients tend to have somewhat 
longer periods of hospital residence prior to death than do the control 
groups. Georgia compares unfavorably with the United States in having 
significantly smaller percentages of discharged patients classified as 
“recovered”. However, Georgia patients are somewhat more likely than 
the control groups to be discharged as “improved” and only slightly 
less likely than the control groups to be discharged as “unimproved”. 
It should be emphasized that 23 out of the 36 ratings favorable to 
Georgia were obtained from comparisons based on the four standard 
rates. It should also be noted that these comparisons are precisely the 
ones on which spuriously favorable ratings are most likely to occur. 
That is, presumably favorable ratings may result from seriously inade- 
quate facilities for hospitalization and treatment rather than from a 
genuine lack of need for such hospitalization and treatment. In the 
same way, a presumably favorable status on standard readmission rates 
(i.e. few readmissions per 100 discharged patients) may be due to a 
highly “unfavorable” standard death rate in the hospital population 
which eliminated those persons who, had they been discharged, would 
have been poor readmission risks. Similarly, Georgia’s relatively high 
discharge rate may be an index of overcrowded facilities rather than 
conclusive proof of more adequate therapy or of less malignant disease 
processes. 


Adequacy of hospitalization facilities in Georgia, 1933 


In our efforts to procure scientific data bearing on the two preceding 
questions, two tentative generalizations have been made. Firstly, it has 
been suggested that the apparently favorable status of Georgia Negroes 
in certain of the comparisons with Georgia whites may be due to a 
serious lack of adequate hospitalization facilities in Georgia, and that 
this lack of facilities may be operating to the disadvantage of the Negroes 
as compared with the whites. Secondly, it has been suggested that the 
presumably favorable status of Georgia mental patients in certain of 
the comparisons with the United States mental patients also may be due 
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to the inadequacy of hospitalization facilities in Georgia as compared 
with many other states. 

Our present concern is to determine from valid objective evidence 
the extent to which Georgia compares unfavorably with other states in 
adequacy of hospitalization facilities for mental patients. To this end 
access is made to certain data computed by Ellen Winston and appearing 
in a recent issue of the American Sociological Review (April, 1938). 
Making use of data furnished by the United States Bureau of the 
Census, Winston computed, for each of the 48 states, four standard 
indices of adequacy of hospitalization facilities, as follows: 


1. Capacity of State hospitals, 1933, per 100,000 of the general pop- 
ulation 15 years of age and over, 1930.* 

2. Index of personnel in state hospitals, 1933.° 

3. Index of expenditures of state hospitals, 1933.° 

4. Combined index of care of state hospitals, 1933.7 


In the comparisons based on each of the above four standard indices 
it is found that Georgia has a distinctly unfavorable status as compared 
with most other states. For example, in 1933 Georgia ranked 38th 
among the 48 states in the number of hospital beds available for mental 
patients. The Georgia index of capacity (258.0) is only 82 per cent 
of that of the median for the entire United States (312.8), and only 46 
per cent as great as that of the highest ranking state ( Massachusetts — 
563.0). In view of the marked increase in the Georgia hospital population 
since 1933, and in view of the absence of a corresponding increase in 
hospital beds, it is quite likely that if 1939 comparisons were available, the 


* Relative hospital capacity is based on the number of available hospital beds per 
100,000 of the general population 15 years of age and over, 1930 census. 

* The index of personnel is derived from a combination of three indices, as 
follows: (1) nurses and attendants per average daily resident population, 125 nurses 
and attendants per 1,000 patients equals 100; (2) physicians per average daily 
resident patient population, 6.667 physicians per 1,000 patients equals 100; 
(3)physicians per annual admissions, 25 physicians per 1,000 admissions equals 100. 

*The index of experditures is derived from a combination of two indices, as 
follows: (1) per capita cost of maintenance, $312 equals 100; (2) per capita value 
of hospital property in terms of average daily resident population, $1,500 per 
patient equals 100. 

-™The combined index of care is derived by an equal weighting of three factors 
involved in the index of personnel and the two factors involved in the index of 
expenditures. 
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status of Georgia would be even more unfavorable today than that indi- 
cated above for 1933. On the index of personnel (ratio of patients to 
physicians, nurses and attendants), Georgia ranked 34th among the 48 
states in 1933. The Georgia index of personnel is 52.3 per cent of the 
minimum standards recommended by the American Psychiatric Associa- 
tion, is 86 per cent of that for the median of the United States as a whole, 
and only 42 per cent of that of the highest state (Delaware — 123.2). In 
1933 Georgia ranked 45th among the 48 states on index of expenditures. 
The 1933 Georgia index of expenditures (45) is 45 per cent of the 
United States average expenditure in 1929, is 63 per cent of the United 
States median index of expenditures (72) in 1933, and only 28 per 
cent of the index of expenditures of the highest ranking state (Delaware 
— 159) in 1933. On the 1933 combined index of care Georgia ranked 
42nd among the 48 states. The Georgia index of care is 76 per cent of 
that of the United States median and only 36 per cent of that of the 
highest ranking state (Delaware — 137.5). 


THE PRESENT STUDY 


The above summary of previous studies is meant to serve as a back- 
ground for evaluating the findings to be reported in this section of the 
paper. It will be recognized by the reader, as it has been by the writers, 
that factors 8, 9, and 10 (percentages of patients discharged as “re- 
covered”, “improved”, and “unimproved”) have serious limitations as 
bases for determining the extent of racial and regional differences in 
therapeutic results among mental patients. It is noted, for example, 
that such percentages merely refer to the relative distribution into one 
category or another (i.e. “recovered”, or “improved”, or “unimproved’’) 
of such patients as may be discharged; they do not show the ratio of 
the various categories of discharged patients to the total number of 
resident patients susceptible of discharge. As a supplement to such raw 
percentage data, it has seemed advisable to attempt to utilize more exact 
and valid measures of therapeutic results in the racial and regional 
comparisons to be reported below. 


Procedure 


In order that directly comparable data might be available for analysis, 
the same seven clinical categories of disorders utilized in the previous 
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studies serve as bases for the three following series of inter-racial and 
inter-area comparisons : 


A. Comparisons based on standard “recovery” rates (i.e. number of 
patients discharged as “recovered” within a given category per 100 
resident patients of the same category). 

B. Comparisons based on standard “improvement” rates (i.e. number of 
patients discharged as “improved” within a given category per 100 
resident patients of the same category). 

C. Comparisons based on standard “unimprovement”’ rates (i.e. number 
of patients discharged as “unimproved” within a given category per 
100 resident patients of the same category). 


As was the case in the previous studies, the present data on Georgia 
patients were obtained from the Annual Reports of the Georgia State 
Hospital for the Insane for each of the years 1923-32, inclusive. Cor- 
responding data on United States patients were available only for the 
year 1923. Consequently, it should be noted that the various inter-area 
(U.S. versus Georgia) comparisons are subject to limitations due to 
the unavailability of directly comparable data for each of the same years. 
The reliability of the obtained inter-racial (Tables 1 and 2) and inter- 
area (Tables 3 and 4) differences in standard therapy rates are ex- 
pressed in the conventional form (critical ratios and chances in 100 of 
a true difference). 

It has not been possible to secure complete data relative to the 
reliability of the present sampling. It should be said, however, that the 
Georgia data represent approximately 98 per cent of all hospitalized 
mental patients in Georgia during the decade under study. The United 
States data are believed to be sufficiently reliable for control purposes, 
although exact information on this point is not available. It is recog- 
nized, of course, that the present data are subject to the inaccuracies due 
to subjective categorization, clerical ineptness, etc., commonly found in 
records of hospitalized patients. 


SUMMARY OF FINDINGS 


Supporting data for the summary generalizations offered below are 
to be found in a series of six accompanying tables. In the analyses to 
follow it has been considered advisable to report the obtained differences 
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in standard therapy rates in terms of so-called “favorable” or “unfavor- 
able” ratings of one race (Table 5) or area (Table 6) as compared with 
the other race or area. Such “favorable” ratings would result from: 
(1) comparatively high standard “recovery” rates — presumably show- 
ing comparatively low initial susceptibility to serious mental disturbance, 
or preferential therapy, or low standards relative to “discharge”, or some 
combination of these factors; (2) relatively high standard “improve- 
ment” rates — presumably indicating the presence of any one or any 
combination of the characteristics listed above, but to a lesser extent; 
(3) comparatively low standard “unimprovement” rates — presumably 
indicating a relatively marked constitutional resiliency to mental dis- 
orders, or preferential therapy, or high standards relative to “discharge”, 
or some combination of these factors. “Unfavorable” ratings have 
exactly reverse connotations to those indicated above for “favorable” 
ratings. It is recognized, of course, that these terms fail to indicate the 
magnitude and reliability of such inter-racial and inter-area differences 
as may be found to exist, and that in some instances the presumably 
“favorable” rating of one race or area as compared with the other race 
or area may be more apparent than real. However, despite the limita- 
tions involved in the use of relative comparisons of this sort, it is be- 


lieved that a judicious interpretation of such comparisons will prove 
significant. 


RACIAL DIFFERENCES IN STANDARD THERAPY RATES 


Georgia comparisons (Table 1). When all clinical groups are con- 
sidered, the comparisons are favorable to whites in “recovery” rates 
(total and male) and in “improvement”’ rates (total, male and female), 
but favorable to Negroes in “unimprovement” rates (total, male and 
female). Inter-racial comparisons based on the six specific disorders 
show pronounced sex differences in standard “recovery” rates: white 
males have higher “recovery” rates than Negro males, whereas white 
females have lower “recovery” rates than Negro females. In these six 
disorder categories the comparisons based on standard “improvement” 
rates are generally favorable to whites, but “unimprovement” rates tend 
to be favorable to Negroes. 

United States comparisons (Table 2). When all clinical groups are 
considered, there is a reliable difference favorable to whites on “im- 
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provement” rates, and a reliable difference favorable to Negroes on 
“unimprovement” rates. The difference on “recovery” rates is favorable 
to Negroes, but not reliably so. When the six separate clinical categories 
are considered, the comparisons on “improvement” rates are also 
generally favorable to whites ; those on “unimprovement” rates favorable 
to Negroes. Again the differences on “recovery” rates are generally 
unreliable ; but on two categories (manic-depressive — total and female ; 
dementia praecox — female), a reliable difference favorable to whites 


appears. 


REGIONAL DIFFERENCES IN STANDARD THERAPY RATES 


White comparisons (Table 3). Only one (viz. “recovered” female 
discharges) out of nine comparisons based on all clinical groups is 
favorable to the United States: eight of the nine comparisons are 
favorable to Georgia and each has complete statistical reliability. When 
the six specific disorders are considered, the following findings are 
noted; “recovery” rates are generally favorable to the United States; 
“improvement” rates are slightly favorable to Georgia, except among 
females; “unimprovement” rates are likewise slightly favorable to 
Georgia. | 

Negro comparisons (Table 4). In the comparisons based on all 
clinical groups, “recovery” rates are uniformly and reliably favorable to 
the United States; however, both the “improvement” and “unimprove- 
ment” rates are uniformly and reliably favorable to Georgia. When the 
six specific disorders are considered, the “recovery” rates are uniformly 
(and in many instances, reliably) favorable to the United States. When 
merely the sum of the six disorders is considered, the comparisons 
based on standard “improvement” rates and standard “unimprovement” 
rates show no consistent differences between Georgia and the United 
States. However, when each of the six disorders is considered sepa- 
rately, marked and statistically reliable regional differences are occasion- 
ally found (e.g. among manic-depressive patients Georgia has a markedly 
and reliably higher standard “improvement” rate and a considerably 
higher “unimprovement” rate than does the United States). 


CONCLUSIONS 


Despite the conflicting trends and lack of complete reliability in 
certain of the data, a few general conclusions appear to be warranted. 
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Racial differences in standard therapy rates are found to exist both in 
Georgia and in the United States. In the six disorder groups, these 
differences are generally larger and more reliable in the Georgia com- 
parisons than in the United States comparisons. The amount and 
direction of the obtained racial differences vary from one standard rate 
to another and from one clinical category to another. Pronounced sex 
differences are also noted in the Georgia racial comparisons; the differ- 
ences favorable to Negroes being found mainly among female compari- 
sons and vice versa. In both Georgia and the United States the differ- 
ences which are most favorable to the Negroes are those based on 
“unimprovement” rates. Regional differences in standard therapy rates 
are found among both whites and Negroes. In the six specific disorders, 
Georgia whites compare more favorably with the United States whites 
than do Georgia Negroes with United States Negroes. It should be 
noted, however, that the regional differences likewise vary from one 
standard therapy rate to another and from one disorder group to another. 

While the writers do not presume to attempt to explain the causes of 
the inter-racial and inter-area differences here reported, it is customary 
in explaining data of this type to advance one or both of two general 
causal factors: (1) constitutional; (2) sociological. It appears to the 
writers that the present and related data warrant more of a sociological 
than a constitutional explanatory emphasis. 
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THE FUNCTION OF THE ARMS IN WALKING 


BY HERBERT ELFTMAN 
Columbia University 


=ITH the assumption of the erect position of the body in 
| walking, the arms of man were liberated from their tradi- 


=|) tional function of aiding in the support and propulsion of the 


the. iovenents of the body accompanying locomotion, although with a 
more varied pattern of activity. It consequently seems worth while to 
inquire whether the swinging of the arms in walking is merely that of 
pendulums reacting to the movements of their points of attachment or 
the movements are of muscular origin and play some part in the inte- 
grated activity of locomotion. 

This problem can be investigated if the instantaneous positions of 
the various parts of the body are accurately known. Such information 
is not particularly difficult to procure for plane motion, since it may be 
obtained by measurement of moving pictures. The movements of the 
arms, however, take place in three dimensions, increasing greatly the 
difficulty of obtaining the necessary data. Fortunately Braune and 
Fischer (1), with the aid of four cameras and a computer, obtained the 
necessary determinations of the positions in space of the joints and of 
the centers of gravity of the various parts of the body. From the funda- 
mental data of their second experiment we have computed the velocities 
and accelerations, both linear and angular, for all parts of the body 
during the interval in which the right foot was on the ground. 


ANGULAR MOMENTUM OF THE ARMS 


The angular momentum of a part of the body about the center of 
gravity of the whole body is equal to the vector sum of the angular 
momentum of the part about its own center of gravity and the angular 
momentum of the part, considered as concentrated at its mass center, 
about the center of gravity of the whole body. This may be written 


h=s X ms + ®- wo, in which h is a vector representing the angular 
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momentum of the part about the center of gravity of the whole body; 
8 is a line vector from the center of gravity of the whole body to the 
center of gravity of the part; m is the mass of the part in gravitational 
units; § is the time rate of change of 8; ® is the inertia dyadic of the 
part, determined for the subject of this experiment from the data of 
Fischer (5); and w is the angular velocity of the part. By this means 
the angular momentum was calculated for the parts into which Fischer 
divided the body, except that the head and trunk were considered to- 
gether. Extensive tables of the fundamental data for these computations 
may be found on pp. 260-261 of Braune and Fischer (1) and pp. 49-51 
of Fischer (4). 
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The angular momentum, in kg.cm.sec., is plotted in Fig. 1 for the 
arms, for the rest of the body, and for the body as a whole, in three 
components. The three axes chosen by Fischer have been retained, the 
Z axis being vertical ; the X axis horizontal and directed forward in the 
direction of movement; and the Y axis lateral, with positive values to 
the right. This orientation of positive values along the Y axis is 
contrary to common usage but is retained in order that comparison with 
Fischer’s data may not lead to confusion. 

A consideration of the curves for angular momentum about the verti- 
cal, or Z axis, provides a solution for one aspect of the problem. With 
the exception of a short interval immediately preceding the planting of 
a foot on the ground, the angular momentum of the arms is opposite 
in sign to the angular momentum of the rest of the body. It is therefore 
possible for the legs to go through the movements necessary for walking, 
without imparting marked rotation to the body as a whole. When the 
two curves are added together, giving the total angular momentum of 
the body about this axis, there is evident a rotation of the body of such 
a nature as to help bring the advancing foot into position for contact 
with the ground. As the foot is planted, the rotation of the combined 
legs and trunk changes direction. This would bring about a rapid 
change in the angular momentum of the body as a whole if it were not 
countered by the rotation of the arms. The effect of rotation of the 
arms about the vertical axis is, then, to decrease markedly the rotation of 
the body as a whole and to make more gradual the changes in rotation 
which occur. 

A rough test may be made of the effect upon the rotation of the 
body due to the angular momentum of the arms, by swinging the arms 
in the normal rhythm but varying the distance at which they are held 
out from the body, or by varying the amplitude of the swing. If this is 
done while walking, it is possible to balance the angular momentum 
which the body receives from other sources or to produce rotation to- 
ward or away from the advancing foot. 

About the lateral, or Y axis, the angular momentum of the arm is 
small when compared with that of the rest of the body. This is to be 
expected, since the center of gravity of the fore-arm is located at ap- 
proximately the same vertical elevation as the center of gravity of the 
body, in contrast to the position of the leg. It is possible to vary this 
component by increasing the flexion of the elbow, thus raising the fore- 
arm, by increasing the amplitude of the swing, or by raising the entire 
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arm by increasing its lateral inclination to the body. These variations 
will also affect the othér components. 

The angular momentum of the arms about the X axis, or the direction 
of progression, is opposite in sign to that of the rest of the body except 
for a time during the latter half of the period during which only one 
foot is in contact. As the right foot reaches the ground, the arms de- 
crease the rotation of the body as it tilts toward the right and then in- 
crease its rotation in the opposite direction. The angular momentum 
about this axis also may be increased by elevating the arms. 

It thus becomes apparent that the swinging of the arms serves to 
regulate the rotation of the body as a whole, serving especially to de- 
crease rotation about the vertical axis while only one foot is on the 
ground and to modify the rotation while both feet are in contact. The 
rotation of the body about the direction of progression is modified by 
the arms so that the change in direction of rotation is accomplished 
more smoothly. The magnitude of these effects depends on the ampli- 
tude of the swing, since this affects the velocity, and on the positions 
through which the arms swing, since they affect the distance of the 
parts from the center of gravity of the body. 


EFFECT OF MUSCLES ON THE ARMS 


The fact that the arms swing and consequently have the effects on the 
rotation of the body as a whole which have been noted does not dispose of 
the possibility that the arms are acting as compound pendulums, swing- 
ing under the influence of gravity and of the forces present at their 
points of attachment. Under these conditions the muscles would not be 
exerting forces or torques upon the arm. It is consequently possible to 
investigate this question, since the torques exerted by the muscles can 
be calculated by the method described by Elftman (2). The method 
involves a solution of the equations for equilibrium, all the members of 
which are known, with the exception of the muscle torque, which can 
consequently be found. 

When this is done for the arms, it is found that the muscles are 
actually exerting a considerable torque. In Fig. 2 are plotted the values 
for the total torque exerted by muscles connecting the trunk and the 
arm, expressed in three components. We may consequently conclude 
that the swinging of the arms is not an example of pendulum action, 
but is brought about in large part by the action of muscles. Therefore 
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THE ARMS IN WALKING 


— 


RIGHT ARM x 


FOOT ALONE IN CONTACT-—————+} 


Fic. 2. RESULTANT Muscle Torque on ArM, IN THREE COMPONENTS 
Torque in kg.cm. 


it is not a merely incidental aspect of forward movement but an integral 
part of it, requiring nervous coordination to attune it to the other 
movements taking place. 


WORK DONE BY THE ARM MUSCLES 


It is possible to carry the study of the arm muscles one step further 
and to obtain a minimum value for the energy exchanges in which they 
are involved. Since the activity, or rate at which a torque does work, 
is the product of the torque and the angular velocity of the part upon 
which it acts, it is possible to compute the rate at which the muscle 
torques on the fore-arm, upper arm and trunk do work. When these 
values are computed for each part in three components and the figures 
for rate of work thus derived are added together, we obtain the rate 
at which the most efficient combination of muscles would be doing work. 
This efficiency is not reached in the body, but it serves as a minimum 
figure for the rate of energy exchange of the actual system. A detailed 
consideration of this subject will be found in Elftman (3). 

The minimum rate at which the muscle tissue of each arm must be 
doing work or receiving energy is plotted in Fig. 3 in kg.cm./sec. When 
the sign is positive, it indicates that the muscles are doing work; when 
it is negative, work is being done on the muscle, so that it is receiving 
energy. In other words, when a muscle under tension shortens, it does 
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work, while if it is stretched, work is done on it. The area under each 


curve gives the total amount of physical energy liberated or received 
by the muscle, as measured by the external forces. 
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In kg.cm./sec. 


The activity curve for the muscles of the right arm differs from that 
for the left arm in Fig. 3. This is to be expected since one arm is 
moving forward with the rest of the body while the other arm is swing- 
ing backward. If the graph were continued so as to include the time 
during which the left foot alone is on the ground, the curves for the two 
arms should be similar, one being displaced with respect to the other by 
the time occupied by one-half of a double step. The curve for each arm 
would then complete two dissimilar cycles of positive and negative 
variation for each double step of the body. 


SUMMARY 


An analysis of the dynamics of the arm movements during walking 
shows that they decrease the rotation of the body as a whole about the 
vertical axis during the interval in which only one foot is on the ground 
and allow a more gradual change in the rotation of the body than would 
be possible without them. The arms also modify the rotation of the body 
about the direction of progression. The effect of the movements of the 
arms depends on the amplitude of their swing and on the positions 
through which the arms swing. 

The arms do not behave as pendulums in typical walking but are 
subject to muscle action. This involves the alternate doing of work 
and reception of energy by the muscles of each arm in two cycles for 


(3) 
(4) 
(5) 


eacl 
| pur 
| 
| (1) 
(2) 


THE ARMS IN WALKING 535 


each double step. The swinging of the arms is consequently not a 
purely incidental accompaniment of forward movement but is an integral 
part of the dynamics of progression. 
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THE HUMAN FINGER TIP: 


SURFACE AREA AND VOLUME COR- 
RELATIONS* 


BY HARRIS ISBELL 


The Department of Medicine, School of Medicine 
Tulane University of Louisiana; 
The Charity Hospital of Louisiana, New Orleans, Louisiana 


METHOD OF DETERMINING SURFACE AREA 


HE human finger tip, which has been defined (Sodeman, ’37; 
==)) Turner, Burch and Sodeman, ’37) as that portion of the 


=| | 


= terminal phalanx distal to a plane passing through the center 


= 


ee) of the major interphalangeal creases, has been found par- 
ticularly suitable for certain studies in vascular physiology now being 
carried on in this laboratory. These studies indicated a need for a 
precise method for determining the surface area of the finger tip. The 
method here reported entails the making of a positive cast of the finger 
tip in dental stonet and the winding of the cast with fine wire, sur- 
face area being then calculated from the length and diameter of the 
wire. 

With the finger held at heart level, a negative mold of the tip is made 
in dental stone. The mold may be used in the determination of total 
volume according to the method of Sodeman. A hole one-sixteenth 
inch in diameter and five-sixteenths inch in depth is drilled as nearly as 
possible into the central point of the distal extremity of the mold. The 
inside of the mold is lightly greased with vaseline, care being taken to 
wipe away any excess. A brass rod about three inches in length and 
one-fourth inch in diameter, which bears a threaded tip one-sixteenth 
inch in diameter and one-fourth inch long, is inserted into the drill hole. 
Liquid dental stone is poured into the mold, a small portion at a time, 


* Aided by a grant from the Committee on Scientific Research of the American 
Medical Association. 


+ The proprietary product “Investone” was used. 
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and after each addition the mold is lightly tapped to bring air bubbles 
to the surface. When the mold is completely filled it is put aside for 
thirty minutes to allow the stone to set. The mold is then split with 
saw and chisel for removal of the positive cast, which, if properly made, 
is a perfect replica of the finger tip, showing clearly the dermatoglyphs. 
The cast is pierced by the brass rod, with the threaded tip protruding 
through the distal extremity and the unthreaded end from the proximal 
portion of the cast. 

The cast is now placed in an apparatus designed to facilitate winding 
the wire. Detailed description of the apparatus is unnecessary, as many 
types, all equally efficient, could be constructed. The device used in this 
work consists essentially of a crank, fitted with a spring ratchet to 
prevent reverse motion. The crankshaft, which is hollow to receive 
the unthreaded portion of the brass rod protruding from the proximal 
portion of the cast, bears a setscrew whereby the rod may be tightly 
fixed. Wire is fed from a spool to the apparatus between two small 
fiber blocks attached to a slide which moves easily from side to side. 
Tension on the wire may be regulated by tightening or loosening the 
blocks by means of screws. The winding is begun by taking one turn 
of wire around the threaded portion of the rod and fixing this turn 
flush against the cast by screwing a small nut tightly against the wire. 
The winding, based on this first fixed turn, is carried back until the wire 
touches, or lies on, the center of the major creases of the terminal inter- 
phalangeal joint. When the winding is completed it is inspected with a 
hand lens. If gaps are noted between the turns the winding is repeated. 
Often the winding cannot be finished exactly, as the wire will reach 
one major crease before it reaches the other, or will cross a crease at an 
angle. A method for correcting for the error introduced by an inexact 
finish will be given below. Fine wire, usually Brown and Sharpe No. 
30 gauge, obtainable under the name of “flower wire”, is very satis- 
factory for winding the casts. It is very pliable, has a diameter of 
0.033 cm., and does not change diameter under the tensions employed. 
After the winding is finished the wire is removed, its length determined 
to the nearest millimeter, and the length multiplied by the diameter. To 
the value obtained is added the area of the cross-section of the threaded 
portion of the rod protruding from the finger tip. The total is the sur- 
face area of the finger tip. 

In order to test the accuracy of the method, ten models of the shapes 
of frustums of cones and of frustums of cones surmounted by hemi- 


> 
L 
> 


538 HUMAN BIOLOGY 


spheres were constructed. The surface areas of the models were deter- 
mined by winding them according to the procedure described above. 
The values obtained, compared with the calculated surface areas, re- 
vealed a mean error of 0.1 per cent, a miximum error of 0.4 per cent, 
and a minimum error of 0.02 per cent. Castings were then made from 
the models by the technic described above, and the areas determined by 
winding were found to be identical with the areas found by winding 
the original models. Therefore, the method was considered accurate 
for the determination of the areas of geometrical models, and the casting 
technic was shown to introduce no gain or loss of surface area. 

Since the finger tip is not a regular geometrical figure, the conclusion 
reached above was tested further. The main difference between regu- 
larly shaped geometrical models and casts of actual finger tips results 
from the depressed position of the nail below the ungual folds. As the 
wire crosses the nail it does not lie exactly on the nail, but bridges from 
the highest point of the ungual fold to the summit of the nail. In order 
to evaluate the magnitude of the error due to bridging of the wire, 
twelve models were constructed in forms simulating the finger tip, but 
deliberately designed to accentuate this source of error. Each was the 
frustum of a cone, bisected lengthwise to about the middle and transected 
for the removal of a block replaced by a corresponding portion of a 
smaller frustum. Four additional models were constructed in similar 
form but these were surmounted by hemispheres. The smallest model 
had an area of four square centimeters, the largest an area of 25.2 square 
centimeters. Comparison of the areas found by winding these models 
with the calculated surface areas gave a mean error of 1.300.075 per 
cent, a maximum error of 4.3 per cent and a minimum error of 0.1 per 
cent. The calculated surface area exceeded the area determined by 
winding in each case. Those models surmounted by hemispheres most 
closely resembled the finger tip and gave the largest errors. For four 
such models the largest error observed was 4.3 per cent, the smallest 1.8 
per cent, and the average 2.2 per cent. Castings were made from all 
the models and the area of castings determined as described above. 
Comparison of the areas of the castings found by winding with the 
areas found on the original models showed no significant gain or loss of 
surface area. Since the models were designed to accentuate the error 
due to the depressed position of the nail, the mean error produced by 
this factor in actual finger tips is likely less than 1.3 per cent. 
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Unless the brass rod pierces the central point of the distal extremity 
of the finger tip, and unless the plane passing through the major inter- 
phalangeal creases is perpendicular to the long axis of the finger, it is 
impossible to finish the winding exactly. The wire will not reach both 
creases at the same time, or will pass the plane of the major creases 
obliquely. In order to overcome this difficulty the following rules were 
arbitrarily laid down: If the wire passed the center of either major 
crease by as much as 1.65 mm. (five turns of the wire used) and was 
not yet within 1.65 mm. of the opposite crease, the determination was 
discarded; if the wire reached the center of a major crease and was 
within 1.65 mm. of the opposite crease, the determination was accepted. 
In order to evaluate the accuracy of these rules, twelve casts were made 
from one finger with the rods so placed that the wire reached the center 
of both major creases at the same time. Analysis of the results obtained 
by winding the casts gave a mean surface area of 11.29 square centi- 
meters, a standard deviation of +0.222, a standard error of the mean 
(Mainland ’37) of +0.074, and a standard error of the standard devia- 
tion of 0.016. A similar series of casts was then made except that the 
rods were purposely cast off center so that the windings had to be 
finished by the rules stated above. Analysis of the results gave a mean 
area of 11.34 square centimeters, a standard deviation of +0.286, a 
standard error of the mean of +0.095, and a standard error of the 
standard deviation of +0.067. The results are not significantly different 
from those of the first series. Similar experiments on two other fingers 
gave comparable results indicating that no serious error was introduced 
by finishing the windings by the rules laid down above. 


SURFACE AREA 


Determinations were carried out on the right index fingers of 30 
normal males of ages varying between 13 and 51 years. The casts were 
made from molds used for the determination of total volume in prior 
studies (Turner, Burch and Sodeman, ’37; Sodeman, Burch and Turner, 
’37; Sodeman and Burch, ’38). The largest area found was 14.02 square 
centimeters, the smallest 7.48 square centimeters, and the mean area 
11.85 square centimeters, the standard deviation +1.75, the standard - 
error of the mean +0.32, and the standard error of the standard devia- 
tion +0.23. Excluding the younger subjects for a determination of 
strictly adult values, there remain 19 aged 21 years or more. These 19 
individuals yield a mean surface area of 12.70 square centimeters, a 
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standard deviation of +0.725 square centimeters, a standard error of 
the mean of +0.183, and a standard error of the standard deviation of 
+0.118. 

Another set of determinations was carried out on the right index 
fingers of 31 males who were suffering with various types of vascular 
disease, using molds from the investigations cited above. Ages of the 
individuals studied varied between 21 and 75 years. Six were diagnosed 
as having severe generalized arteriosclerosis ; 18 had systolic and diastolic 
hypertension ; five had clubbed fingers, both the congenital and acquired 
varieties being represented; one had a dead finger due to Raynaud’s 
phenomenon, and one had aortic regurgitation. Analysis of the results 
gave a mean area of 13.33 square centimeters, a standard deviation of 
0.35, and a standard error of the standard deviation of +0.25. The 
largest area found was 16.95 square centimeters, the smallest 8.92. The 
results are not statistically different from those obtained on normal 
fingers. Both series were, therefore, combined and reanalyzed, giving 
a mean surface area of 12.61 square centimeters, a standard deviation 
of +1.84, a standard error of the mean of +0.24, and a standard error 
of the standard deviation of +0.17. 


VOLUME CORRELATIONS 
Correlation of surface area with total volume 


Correlation of the surface areas of the finger tips of the 61 indi- 
viduals with the total volumes taken from the data of Turner, Burch and 
Sodeman gave a coefficient of correlation (Mainland) of +0.977+0.129. 
The equation expressing the regression of surface area on volume may 
be written : 

S = 3.77 + 1.71V 
where S is the surface area in square centimeters and V the total volume 
of the finger tip in cubic centimeters. Comparison of areas of the 61 
finger tips calculated from the total volume with the areas found by 
measurement gave a mean difference of 1.60.05 per cent. The maxi- 
mum difference observed was 3.8 per cent, the minimum 0.3 per cent. 


Correlation of bloodless soft tissue volume with total volume 
of the finger tip 


The values for bloodless soft tissue volume of the 61 finger tips were 
calculated (Turner, Burch and Sodeman) by subtracting from the total 
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volume the sum of the bone volume plus the loss of finger tip volume, 
determined plethysmographically, resulting from its drainage at 45 cm. 
above heart level followed by complete vascular occlusion. Correlation 
of these values with the total volumes of the finger tips gave a coefficient 
of correlation of +0.976+0.129. The equation expressing the regres- 
sion of bloodless soft tissue volume on total volume may be written: 


B= 0.165 + 0.811V 


where B is the bloodless soft tissue volume in cubic centimeters, and V 
is the total volume in cubic centimeters. Comparison of the bloodless 
soft tissue volumes calculated from the total volume with the bloodless 
soft tissue volumes determined by measurement gave a mean difference 
of 2.500.256 per cent. The maximum difference observed was 8.65 
per cent, the minimum 0.15 per cent. 


SUMMARY 


A method for determining the surface area of the human finger tip, 
which entails the making of a cast of the tip in dental stone and the 
winding of the cast with fine wire, is reported. Determinations on the 
right index fingers of 61 males of ages from 13 to 75 years gave a mean 
area of 12.61 square centimeters. The smallest area found was 7.48 
square centimeters, the largest 16.95 square centimeters. 

Surface area and total volume were found to be highly correlated. 
The surface area may be calculated from the total volume by use of the 
regression equation : 

S = 3-77 + 171V 

Total volume and bloodless soft tissue volume were found to be 
highly correlated. The bloodless soft tissue volume may be calculated 
from the tota! volume by use of the regression equation : 


B= 0.165 + 0.811V 
I wish to thank Dr. Harold Cummins for his help in the preparation 
of this paper. 
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NOTES 


A NOMOGRAM FOR COMPUTATION OF PRO- 
BABLE ERRORS OF DIFFERENCES 


p-e.u-m = + 

is deemed applicable and where probable errors of the two quanti- 
ties being compared are already available. It is believed to be easier 
to handle than the scaled right angle with movable scaled hypotenuse 
which is sometimes used for this purpose, and it is more economical 
of laboratory time and energy than the more precise method of compu- 
tation which uses tables of squares and an adding or calculating 
machine. 

Accuracy of the results obtained depends on the size of the nomo- 
gram used. In a g X 12 inch size suitable for laboratory use two 
significant figures can be depended upon: in most cases equally good 
results can probably be obtained with the size here reproduced, but 
there will obviously be more difficulty in obtaining accurate readings. 

A word as to the way in which the nomogram is used may be 
desirable for those who have not had other occasion to utilize nomo- 
grams in their problems. 

A straight-edge (or, preferably, a strip of transparent celluloid 
with a straight line engraved on one surface) is laid across the nomo- 
gram in such fashion as to cause the straight line to intersect the left 
vertical at the scale level representing the known probable error of 
one of the two quantities being compared, and intersecting the right 
vertical at the level representing the other. Probable error of the 
difference is then read from the point of intersection of the straight 
line with the median vertical. 

In order to increase the scope of the nomogram, each vertical has 


been provided with two scales. In each case, the right-hand scale 
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PROBABLE ERROR OF THE DIFFERENCE BETWEEN TWO MEANS and 
(Peuw=Vper pean ) TAKE ALL READINGS TO RIGHT OF VERTICALS OR ALL TO LEFT. strz 
SCALE FIGURES MAY BE MODIFIED BY ANY FACTOR WITHOUT AFFECTING 
THE ACCURACY OF THE RESULT PROVIDED TWAT THE SAME FACTOR IS APPLIED TO ALL THREE READWGS > THUS 35, 
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gives double the values of the left. In using the nomogram care “xy 
must be taken to read all values to the left of the verticals, or all to | 
the right. Thus: ‘ 
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If the probable errors of the quantities being compared are 0.35 
and 0.25, the celluloid strip is laid across the nomogram causing its 
straight line to intersect the left-hand scale of the left vertical at 
.35, and to intersect the left-hand scale of the right vertical at .25. 
The straight line then crosses the median vertical, reading from its 
left-hand scale, almost exactly at .43, which is the value to two sig- 
nificant figures of the probable error of the difference. If the two 
known probable errors had been 3.50 and 2.50, an identical procedure 
would have been followed and the result read as 4.30. Similarly, 
0.035 and 0.025 would have given an answer to be read as 0.043. 

If the first two integers of one of the two known probable errors 
are over 50, then the right-hand scales must be used. Thus, a straight 
line joining .85 on the right-hand scale of the left vertical with .30 on 
the right-hand scale of the right vertical is seen to intersect the median 
vertical, again using the right-hand scale, at a level a little above .go 
which is, to two significant figures, the correct answer. 

The usefulness of the device will depend, in any particular prob- 
lem, on the number of differences to be appraised and on the degree 
of accuracy required for the probable error. In many anthropo- 
metric problems thirty or forty measurements and indices may be 
seriated for each of many sub-groups, and in such problems there are 
extensive arrays of differences to be considered. Probable errors of the 
differences are used only in order to find out if each difference does or 
does not exceed a given level of statistical significance,—usually three 
times its own probable error. In such cases, the probable error of 
the difference may be read at sight from the nomogram and the dif- 
ference divided mentally by the result so obtained to decide whether 
or not each difference is to be considered as statistically significant. 
In most cases the answer will be unequivocal and, since we care little 
by how far a difference exceeds the level of probability which we have 
arbitrarily decided to use, so long as it does exceed that level, this is 
all that we are concerned to know. Since, in such problems, probable 
errors of the quantities being compared are generally reduced to two 
significant figures when computed, it may be doubted if a higher de- 
gree of accuracy in the probable error of the difference,—or in the 
“X/p.e.”,—is other than fictitious 


A few copies of this nomogram have been printed on good cardboard in a 
9 X I2 inch size. They are available, together with satisfactory celluloid rules, to 
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those who write enclosing one dollar for each copy to the Division of Anthro- 
pology, Peabody Museum of Archaeology and Ethnology, Harvard University, 
Cambridge, Massachusetts. 


James M. ANDREWS 
Peabody Museum, 
Harvard University 


A COMMON MISCONCEPTION CONCERNING 
THE BEHAVIOR OF LINKED FACTORS 


=a1/ the numerous misconceptions in regard to the behavior 
fof linked factors, none is apparently more common than 


: | the concept that a correlation or an association in the general 
==] population between two genetic traits is an evidence of 
linkage. In 1925 Lauterbach (1), in his investigation of over 200 
pairs of twins, found a higher incidence of left-handedness among the 
twins than in the general population, and erroneously assumed that 
such an association might be caused by linkage of the genes responsible 
for handedness and twinning. Numerous similar interpretations are on 
record, but we wish to refer especially to a recent article by Southwick 
(2) on factors for twinning. 

In a previous article Southwick (3) presented conclusive evidence 
that fraternal and identical twins occur in the same kindreds with much 
greater frequency than should be expected if the causes of the two 
types of twins are independent. He assumed that such an association 
might be due to linkage of the factors operating to produce each type 
of twins. In the article under discussion Southwick has assembled 
data from 140 kindreds, containing 1,131 twins. 

A curve has been plotted, which shows the percentage of like-sexed 
twins in the various kindreds. The curve is tri-modal, one mode at 
100 per cent like-sexed, one at approximately 65 per cent like-sexed 
and the other at approximately 50 per cent like-sexed. Kindreds con- 
taining only identical pairs would, of course, be 100 per cent like- 
sexed, those containing only fraternal pairs should average 50 per 
cent the same sex, and kindreds containing both types should, accord- 
ing to Southwick’s calculations, contain 64.37 per cent like-sexed pairs. 
He concludes that each type of twinning is due to a single recessive 
gene, and that these genes are linked. Kindreds containing 100 per 
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cent like-sexed twins are assumed to be in the repulsion phase, that 
is, the recessive gene for identical twins to be on the same chromosome 
as the dominant allelomorph of the gene for fraternal twins. Kin- 
dreds containing 50 per cent like-sexed twins are also assumed to be in 
the repulsion phase, the dominant allelmorph of the gene for identical 
twins being on the same chromosome as the recessive gene for fra- 
ternal twins. Kindreds containing around 65 per cent of like-sexed 
twins are assumed to possess “cross-over” chromosomes, containing 
both the recessive gene responsible for identical, and the recessive 
gene responsible for fraternal twins. In other words, these latter 
kindreds, and kindreds containing no twins are supposed to be in the 
coupling phase in regard to the genes under consideration. 

The ratios of the various phenotypic combinations of linked factors 
tend to reach the same ratios as those obtained for independent pairs 
of factors. What these ratios will be, of course, depends upon the 
frequencies of the genes under consideration. The number of genera- 
tions required to approximate such ratios depends upon the percent- 
age of crossovers, the more closely linked the factors are, the greater 
being the number of generations required. Likewise, the type of 
mating and differences in survival values of the various phenotypes 
will affect the number of generations required to reach an equilib- 
rium. As far back as 1917 Jennings (4) published formulae for 
determining phenotypic ratios of linked factors after a given number 
of generations of various systems of matings. Thus, unless the muta- 
tions have been comparatively recent, phenotypic ratios in the general 
populations afford no means for differentiating between linked and 
independent factors. Rather, the comparatively high frequency of 
kindreds containing both types of twins may be considered as a 
priori evidence against either linked or independent factors. Both 
types of twins should occur in the same kindreds with only extreme 
rarity, if each is caused by a single recessive gene, whether linked or 
independent, unless the mutations of both genes usually occurred in 
the same individual. In the latter event, which is highly improbable, 
we should expect kindreds containing both types of twins to occur 
with much greater frequency than kindreds containing twins of only 
one type or the other. 

The widespread occurrence of both types of twins in man indicate 
that the mutations responsible for the two types of twins are by no 
means recent, and that they most likely have occurred many times. 
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Romulus and Remus, of Roman mythology, and Jacob and Esau of 
Jewish tradition, give evidence that the ancients were familiar with 
both types of twins. It may also be pointed out that while there is 
excellent evidence available that both types of twinning have a genetic 
basis, we know of no data conclusively demonstrating that either type 
is caused by a single pair of recessive factors. 

In his previous article Southwick (3) suggested that the associ- 
ation between the familial incidence of the two types of twins might 
be due either to linkage, or to certain common factors operative in the 
production of both types of twins. While the suggestion of linkage 
is untenable, the concept that both types of twinning have certain 
causitive factors in common seems very reasonable. Pleiotropic genes 
in respect to two traits, plus independent genes for each, should give 
positive correlations for certain genotypic combinations. 

Possibly the relationship of handedness and dermatoglyphics, and 
the high percentage of left-handedness in twins of both types, may 
also be the result of certain genes affecting more than a single trait. 
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BIOCLIMATOLOGY AND BIOMETEOROLOGY 
IN BIOLOGICAL ABSTRACTS 


= EN engaged in research in medicine, public health, ecology, 
@-\| agriculture, forestry, botany or zoology, geography, and 
i) other fields, will welcome the announcement that Biological 
Abstracts is undertaking a more complete abstracting and 


segregation of the current research literature in bioclimatology and bio- 
meteorology. The section Bioclimatology-Biometeorology will appear 
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within the section Ecology in Biological Abstracts, and will be under the 
editorship of Mr. Robert G. Stone of the Blue Hill Observatory, 
Harvard University. ' 

The increasing interest in climatic and meteorological factors in 
their relation to biology, medicine, and agriculture is one of the sig- 
nificant trends of modern science. Ecologists have long appreciated 
the importance of temperature, humidity, radiation, barometric pres- 
sure, wind movement, and meteorological factors generally, as important 
factors in controlling the distribution and abundance of animals and 
plants. Foresters, horticulturists, and entomologists have likewise been 
concerned with the interrelationships of climatic and meteorological 
factors to the organisms with which they work. The developments of 
air conditioning and aviation have lately brought other important 
research groups into the field resulting in an increasing amount of 
research. This is often the work of individuals and groups not now 
in effective contact with biologists, and frequently appears in periodicals 
not commonly consulted by biologists. 

In all civilized nations diverse research groups have sprung into 
being which, though they often devote much attention to the same funda- 
mental natural forces, still work in practical isolation from each other, 
with a different background of training, and associations, belonging to 
different societies meeting at different times and places, publishing in 
different journals, reading different literature, investigating different 
types of things. These groups, however, are beginning to apply com- 
mon ideas and common methods to the study of situations that are — 
basically similar. For example, techniques and concepts derived from 
a study of the influence of weather factors on the spread of influenza 
or the common cold are likely to have a very high transfer value as 
applied to the study of the spread or survival of plant disease or 
economic insects. Conversely, it should be possible for research work- 
ers in the field of public health to make use of many findings of the 
entomologists, foresters, ecologists, plant pathologists, and other bio- 
logical groups. 

Under the sectional publication plan this material will be found, 
at present, not only in Section A, Abstracts of General Biology, but 
also under Section B, Abstracts of Experimental Animal Biology, 
Section D, Abstracts of Plant Sciences, and Section E, Abstracts of 
Animal Sciences. 
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RECENT LITERATURE 


USEFUL IN THE STUDY OF HUMAN BIOLOGY 


In this department will be noticed the books and reprints which are currently 
received at the Editorial Office. Publications intended for notice here should 
be addressed to Dr. Raymond Pearl, Department of Biology, School of Hygiene 
and Public Health, 1901 East Madison Street, Baltimore, Maryland, U. S. A. 


1. EVOLUTION AND GENETICS 
1. Evolution—General Principles 
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2. Human Evolution 
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3. Prehistory and Archaeology 


Bartiett, Katuarine. A prehistoric “mine” of red argillite, resembling pipe- 
stone, near Del Rio, Arizona. Museum Notes (Museum of Northern Ari- 
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ences. Véstnik Ceskoslovenské Akademie Zemédélské, T. 14, pp. 25-20, 
1938. [In Czech and English.] 

Sturtevant, A. H., and G. W. Beanie. An Introduction to Genetics. Phila- 
delphia and London (W. B. Saunders Co.), 1939. Pp. 391 + 1 folding 
chart. 74% X 5% inches. $3.25. [Bibliography at the end of each chapter.] 

Tascupj1an, E. On induction, stimulation and genic activity. Acta Biotheo- 
retica, Vol. 4, Pars 3, pp. 181-196, 1939. [Bibliography of 17 titles.] [Sum- 
maries in German and French.] 

Waopincton, C. H. An Introduction to Modern Genetics. New York (The 
Macmillan Co.), 1939. Pp. 441. 8% X 5% inches. $4.00. [Bibliography of 
25% pages.] 
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5. Human Heredity 


Curistraens, Louis La Recherche de la Paternité par les Groupes Sanguins. 
Etude Technique et Juridique. Paris (Masson et Cie), 1939. Pp. 108. 
7% X 5% inches. 26 francs (paper). [Bibliographic fotnotes.] 

Fiscner, Evcen. Rasse und Vererbung geistiger Eigenschaften. Zeitschrift 
fiir Morphologie und Anthropologie, Bd. 38, pp. 1-9, 1939. [6 bibliographic 
footnotes. ] 

FiscHer, Eucen. Versuch einer Phanogenetik der normalen kérperlichen Eigen- 
schaften des Menschen. Zeitschrift fiir induktive Abstammungs- und Ver- 
erbungslehre, Bd. 76, pp. 47-115, 1939. [Bibliography of 3 pages.] 

Futconis, H. La Fragilité Osseuse Congénitale (Maladie de Durante). Paris 
(Masson et Cie), 19390. Pp. 134. 9 X 6 inches. 28 francs (paper). [Bibli- 
ography of 20 pages.] 

Gautp, Ross L., Antonto Crocco, and Frances E. M. Reap. Further observations 
on the occurrence of rheumatic manifestations in the families of rheumatic 
patients. Milbank Memorial Fund Quarterly, Vol. 17, pp. 263-273, 1939. 
[Bibliography of 4 titles.] [Reprinted from Journal of Clinical Investigation, 
Vol. 18, pp. 213-217, 1939.] 

Geyer, Horst. Uber Hirnwindungen bei Zwillingen. Zeitschrift fiir Morphologie 
und Anthropologie, Bd. 38, pp. 51-55 + 2 plates, 1939. 

Gorpon, R. G., and J. A. Fraser Roperts. Paraplegia and mongolism in twins. 
Archives of Diseases in Childhood, Vol. 13, pp. 79-84, 1938. [Bibliography 
of 8 titles.] 

Grese, Hans. Positive Feststellung der Vaterschaft durch ein seltenes Erb- 
merkmal. Der Erbarst, No. 3, pp. 37 ff., 1930. 

Kanter, Orro-Hans. Beitrag zur Erbpathologie der Dysostosis cleidocranialis. 
Zeitschrift fiir menschliche Verebungs- und Konstitutionslehre, Bd. 23, pp. 
216-234, 1939. [Bibliography of 18 titles.] 

Lemser, H. Untersuchungsergebnisse an diabetischen Zwillingen. Miinchener 
medizinische Wochenschrift, Nr. 47, pp. 1811 ff., 1938. [17 bibliographic 
footnotes. ] 

Lemser, H. Die Entstehungsbedingungen der Zuckerkrankheit. Ein Uhberblick 
iiber neuere Untersuchungsergebnisse auf dem Gebiete der Erbforschung. 
Der Biologe, Bd. 8, pp. 19-25, 1939. [2 bibliographic footnotes.] 

LresENAM, LeEonore. Beitrag zum familiaren Auftreten der Barchydaktylie. 
Zeitschrift fiir menschliche Verebungs- und Konstitutionslehre, Bd. 22, pp. 
418-427, 1938. [Bibliography of 4 titles.] 

LreseNAM, Leonore. Zwillingspathologische Untersuchungen aus dem Gebiet der 
Anomalien der Kérperform. Partieller Riesenwuchs. Angeborener Pectoralis- 
defekt. Dysostosis cleidocranialis. Dysostosis craniofacialis. Zeitschrift fiir 
menschliche Vererbungs- und Konstitutionslehre, Bd. 22, pp. 373-417, 1938. 
[Bibliography of 1% pages.] 

LresENAM, Leonore. Diskordantes Auftreten von Ostitis fibrosa cystica localisata 
bei einem eineiigen Zwillingspaar. Der Erbarzt, No. 4, pp. 47 ff., 1939. 
[Bibliography of 3 titles.] 
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MENGELE, Joser. Sippenuntersuchungen bei Lippen-Kiefer-Gaumenspalte. Zeit- 
schrift fiir menschliche Vererbungs- und Konstitutionslehre, Bd. 23, pp. 17-42 
+ 2 folding charts, 1939. [Bibliography of 28 titles.] 

Ratu, Bruno. Rotgriinblindheit in der Calmbacher Blutersippe. Nachweis des 
Faktorenaustauschs beim Menschen. Archiv fiir Rassen- und Gesellschafts- 
biologie, Bd. 32, pp. 397-407, 1938. [Bibliography of 36 titles.] 

Reicuert, Otrwi. Zur Erbbedingtheit der Thrombangitis obliterans. Beitrag 
zur Erbfrage beim Rheumatismus. Zeitschrift fiir menschliche V ererbungs- 
und Konstitutionslehre, Bd. 23, pp. 53-66, 1939. [Bibliography of 18 titles.] 

Rosse, R. Zur Frage der Ahnlichkeit des Windungsbildes an Gehirnen von 
Blutsverwandten, besonders von Zwillingen. Sitsungsberichte der Preussischen 
Akademie der Wissenschaften. Phys.-math. Klasse. 1937. XIV. Pp. (of 
reprint) 25. [Bibliography of 14 titles.] 

Résste, R. Das Verhalten von Syphilis und Tuberkulose in Familien. Schweizer- 
ische Medizinische Wochenschrift, Jahrg. 68, pp. 3 ff., 1938. 

SoutHwick, Watrer E. Sterilization policy, economic expediency and funda- 
mental inheritance with especial reference to the inheritance of the intelligence 
quotient. Journal of Mental Science, July 1939. Pp. (of reprint) 12. 
[Bibliography of 23 titles.] 

vy. Verscuuer, Frur. Die Begutachtung der erblichen Taubheit. Allgemeine 
erbbiologische Grundlagen. Zeitschrift fiir Hals- Nasen- und Ohrenheilkunde, 
Bd. 44, pp. 147-160, 1938. 

v. Verscnuer, O. Frur., and L. Conrapr. Eine Sippe mit rezessiv erblichem 
primordialem Zwergwuchs. Zeitschrift fiir menschliche Vererbungs- wnd 
Konstitutionslehre, Bd. 22, pp. 261-267, 1938. 

ZurRvKzocLu, St. [Editor.] Verhiitung erbkrankhen Nachwuchses. Eine kritische 
Betrachtung und Wiirdigung. Basel (Benno Schwabe and Co.), 1938. Pp. 
346. 10 X 7 inches. 17 Swiss francs (paper). 


6. Eugenics 


Murpny, JAmes. Safeguards in the law of sterilization. RFC (Rak), No. 1, 
May, 1939, pp. 5-6. 

Résste, R. Bemerkungen zur Vergleichenden Statistik der Blutkrankheiten. Pp. 
219-227. [No place or date of publication.) [1 bibliographic footnote.] 


II. GROUP BIOLOGY 
1. Environment of Man 


Bicwoop, E. J. Guiding Principles for Studies on the Nutrition of Populations. 
Series of League of Nations Publications III. Health 1939. III. 1. Technical 
Commission on Nutrition. Geneva (League of Nations) ; New York (Colum- 
bia University Press), 1939. Pp. 281. 9% X 6 inches. $1.50. [Bibliography 
of 122 titles.] 

Casteret, Norsert. Ten Years Under the Earth. Preface by E. A. Martel. 
Translated and edited by Barrows Mussey. New York (The Greystone 


Press), 1939. Pp. xx + 283. 8% X 5% inches. $3.00. 
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CLemeNnts, Frepertck E., and Victor E. Suetrorp. Bio-ecology. New York 
(John Wiley and Sons), 1939. Pp. vi + 425. 9 X 5% inches. $4.50. [Bibli- 
ography of 46 pages.] 

Freperick, J. Georce. Recipes edited by Jean Joyce. Long Island Seafood Cook 
Book. New York (The Business Bourse), 1939. Pp. [4] + 324. 7% X 5% 
inches. $3.00. 

Gurcx, P. A. The Distribution of Insects, Spiders, and Mites in the Air. 
U. S. Department of Agriculture. Technical Bulletin No. 673. Washington 
(Government Printing Office), 1939. Pp. 150 + 5 plates. 9% X 5% inches. 
25 cents (paper). [Bibliography of 79 titles.] 

Green, Cuartorte H. Trees of the South. Chapel Hill (University of North 
Carolina Press), 1939. Pp. xiv + 551. 8% X 5% inches. $2.50. 

Haic-THomas, Davip. Tracks in the Snow. New York (Oxford University 
Press), 1939. Pp. 292 + 16 plates. 8 X 5% inches. $3.00. 

Mat itn, D. R. Growing Plants without Soil. The A.B.C. of Plant Chemiculture. 
(Soilless Agriculture, Chemiculture, Water Culture, Hydroponics, Tank Farm- 
ing, Sand Culture). Including Plant Growth Hormones and Their Use. 
New York (Chemical Publishing Co.), 1939. Pp. [10] + 1390. 8% X 5% 
inches. $2.00. [Bibliography of 25 titles.] 

McAres, W. L. Wildlife of the Atlantic Coast Salt Marshes. U. S. Department 
of Agriculture. Circular No. 520. Washington (Government Printing 
Office), 1939. Pp. 28 + 6 plates. 9% X 5% inches. 10 cents (paper). 
[Bibliographic footnotes.] 

Preirrer, EXRENFRIED. Bio-Dynamic Farming and Gardening. Soil Fertility 
Renewal and Preservation. New York (Anthroposophic Press); London 
(Rudolf Steiner Publishing Co.), 1938. Pp. vii + 220. 8 X 5% inches. 
$2.25. [Bibliography of 4 pages.] 

VisHer, StepHeN S. Indiana distribution and yield of corn, wheat, and oats. 
Proceedings of the Indiana Academy of Science, Vol. 48, pp. 143-156, 1939. 

VisHeR, STEPHEN S. Rainfall-intensity contrasts in Indiana. Causes and con- 
sequences. Geographical Review, Vol. 28, pp. 627-637, 1938. [9 bibliographic 
footnotes. ] 


2. Public Health and Hygiene 


Biccer, JosepH W. Man against Microbe. New York (The Macmillan Co.), 
1939. Pp. 304. 7% X 5% inches. $2.50. 

Dotman, C. E. Annual Report for the Year 1938. British Columbia Board of 
Health, Division of Laboratories. Bulletin of the British Columbia Board of 
Health, Vol. 9, Appendix No. 3, 1939, pp. I-15. 

Hatrietp, W. H. Division of Tuberculosis Control. Annual Report for the 
Year 1938. Bulletin of the British Columbia Board of Health, Vol. 9, 
Appendix No. 1, 1939. Pp. 175. 11 X 8 inches (paper). 

Horwoop, Murray P. An evaluation of the factors responsible for public health 
progress in the United States. Science, Vol. 80, pp. 517-526, 1939. [Bibli- 
ographic footnotes.] 
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MENGARELLI, CaRLo. Infortuni da traffico della strada in Gran Bretagne. Contri- 
buti del Laboratorio di Statistica. Serie Quinta. Pubblicazioni dell’ Universita 
Cattolica del S. Cuore, Serie Ottava: Statistica, Volume 11, pp. 309-349, 1939. 
Milano (“Vita e Pensiero”). [Bibliographic footnotes.] 

MrtpaAnkK Memortat Funp. New Light on Old Health Problems. The Proceed- 
ings of the Seventeenth Annual Conference of the Milbank Memorial Fund 
held on March 23 and 24, 1939 at the New York Academy of Medicine, 
New York, 1939. Pp. 91. 9 X 6 inches. 

New York State DeparTMENT or Heattu. Annual Report of the Division of 
Laboratories and Research. Albany, 1938. Pp. 80 + 1 folding chart.9 X 5%4 
inches. 

Rice, Joun L. Health for 7,500,000 People. Annual Report of the Department 
of Health, City of New York, for 1937 and a Review of Developments from 
1934 to 1938. New York (Department of Health, 125 Worth Street), 1939. 
Pp. 390. 9 X 6 inches. 

RocKEFELLER FouNDATION, INTERNATIONAL HeattH Drvision. Annual Report 
1938. 49 West 49th St., New York, 1939. Pp. [8] + 233. 834 X 5% inches. 

Scott, K. Frances. A College Course in Hygiene. New York (The Macmillan 
Co.), 1939. Pp. 202 + xxx. 10 X 7% mches. $2.50. [“Suggested Read- 
ings” at the end of some of the topics.] 


3. Migration 

AMERICAN COMMITTEE FOR Democracy AND INTELLECTUAL FREEDOM. Science 
condemns racism. A reply to the Chamber of Commerce of the State of 
New York. New York, July 18, 1939. Pp. (of reprint) 7. 

Burkert, GUntTer. Auslesevorgange durch Ab- und Zuwanderung in einer 
hessischen Landbevélkerung. Archiv fiir Rassen- und Gesellschaftsbiologie, 
Bd. 32, pp. 407-427, 1938. [Bibliography of 13 titles.] 

Mouton, Forest R. [Editor.] The Migration and Conservation of Salmon. 
Publication of the American Association for the Advancement of Science 
No. 8. Lancaster, Pa. (The Science Press), 1939. Pp. 106. 10% X 7% 
inches. $2.00. [Bibliography at the end of each article.] 


4. Population 


Art, F. Das schlesische Landesamt fiir Rassen-, Sippen- und Bevélkerungswesen. 
Zeitschrift fiir Rassenkunde, Bd. 9, p. 284, 1939. 

Barsrert, Gino. Quattro secoli di storia demografica di un paese trentino: Coredo 
d’Anaunia. Contributi del Laboratorio di Statistica. Serie Quinta. Pub- 
blicazioni dell’ Universita Cattolica del S. Cuore, Serie Ottava: Statistica, 
Volume 11, pp. 227-244, 1939. Milano (“Vita e Pensiero”). 

Beart, Greorrrey. Methods of estimating the population of insects in a field. 
Biometrika, Vol. 30, Parts III and IV, pp. 422-439 + 1 folding table, 1939. 
[Bibliography of 1o titles.] 

Currry, Dennis, and Cartes Erton. The snowshoe rabbit enquiry 1937-38. 
Canadian Field-Naturalist, Vol. 53, pp. 63-70, 1939. 
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Crark, Frances N. Measures of Abundance of the Sardine, Sardinops caerulea, 
in California Waters. Bureau of Marine Fisheries. Fish Bulletin No. 53. 
California, 1939. Pp. 48. [Bibliography of 20 titles.] 

Fetter, Wiy. Die Grundlagen der Volterraschen Theorie des Kampfes ums 
Dasein in wahrscheinlichkeitstheoretischer Behandlung. Acta Biotheoretica, 
Vol. 5, Pars 1, pp. 11-40, 1939. [Bibliography of 11 titles.] 

Haut, R. P. Pimelic acid as a growth stimulant for Colpidium campylum. 
Archiv fiir Protistenkunde, Bd. 92, pp. 315-319, 1939. [Bibliography of 7 
titles.] 

Haut, R. P. The trophic nature of Euglena viridis. Archives de Zoologie Expéri- 
mentale et Générale, T. 80, pp. 61-67, 1939. [Bibliography of 12 titles.] 
Hatt, R. P., and H. W. ScHoenzorn. Fluctuations in growth-rate of Euglena 
anabaena, E. gracilis, and E. viridis, and their apparent relation to initial 
density of population. Physiological Zoology, Vol. 12, pp. 201-208, 1939. 

[Bibliography of 5 titles.] 

Jounson, W. H. Some biological factors of populations. Stanford Radio Hour, 
June 14, 1937. Pp. (of reprint) 5. [Bibliography of 1 title.] 

Kuczynsk1, Rosert R. The Cameroons and Togoland. A Demographic Study. 
London, New York and Toronto (Oxford University Press), 1939. Pp. 
xviii + 582. 9% X 6% inches. $10.00. [Bibliography of 17% pages.] 

Lesue, P. H., and D. H. S. Davis. An attempt to determine the absolute number 
of rats on a given area. Journal of Animal Ecology, Vol. 8, pp. 94-113, 1939. 
[Bibliography of 6 titles.] 

{[Lrexens, Enrigue.] Tercer Censo de Empleados Federales. Sujetos a la Ley 
General de Pensiones Civiles de Retiro 1938. Direccion de Pensiones Civiles 
de Retiro, Oficina de Estadistica. Mexico, D.F., 1939. Pp. 59. 11 X 8% 
inches. 

Mira, Grusepre. La popolazione di Cernobbio dal XVI al XIX secolo. Contri- 
buti del Laboratorio di Statistica. Serie Quinta. Pubblicazioni dell’ Univer- 
sita Cattolica del S. Cuore. Serie Ottava: Statistica, Volume 11, pp. 245-307, 
1939. Milano (“Vita e Pensiero”). [Bibliographic footnotes.] 

NortesTEIn, FranK W. Some implications of current demographic trends. Journal 
of Heredity, Vol. 30, pp. 121-126, 1939. [Bibliography of 5 titles.] 

Peietier, A. J., F. D. THompson, and A. Rocnon. The Canadian Family. 
(A study based on the Census of 1931 and supplementary data). Census Mono- 
graph No. 7. Seventh Census of Canada, 1931, Vol. 13. Ottawa (J. O. 
Patenaude, I.S.0.), 1938. Pp. 228. 934 X 6% inches. 35 cents (paper). 

SoutHern, H. N. A population study of wild rabbits. Quarterly Journal of the 
Universities’ Federation of Animal Welfare, July 1939, No. 1, pp. 4-7. 

THompson, WarREN S. Population growth and housing demand. Annals of the 
American Academy of Political and Social Science, March, 1937. Pp. (of 
reprint) 7. 

Tompson, WarRkEN S. Population growth—its vital statistics and public health 
aspects. American Journal of Public Health, Vol. 28, pp. 1319-1324, 1938. 

THompson, WarRREN S. The social environment as a factor in population growth. 
Proceedings of the American Philosophical Society, Vol. 80, pp. 491-498, 1939. 
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THompson, WarRREN S., and P. K. WuHerpton. Levels of living and population 
pressure. Annals of the American Academy of Political and Social Science, 
July, 1938. Pp. (of reprint) 8. 

Titmuss, Ricnarp M. Poverty and Population. A Factual Study of Contem- 
porary Social Waste. New York and London (The Macmillan Co.), 1938. 
Pp. xxviii + 320. 73% X 5% inches. $3.50. [Bibliography of 5% pages.] 

Ucaz, Axsrno. Effetti sulla popolazione di un paese del diverso accrescimento 
delle sue classi. Contributi del Laboratorio di Statistica. Serie Quinta. 
Pubblicazioni dell’ Universita Cattolica del S. Cuore, Serie Ottava: Statistica, 
Volume 11, pp. 155-180, 1939. Milano (“Vita e Pensiero”). [Bibliographic 
footnotes. ] 

VisHER, STEPHEN S. Where our notables came from. Scientific Monthly, Vol. 
45, PP. 172-177, 1937. 

VisHeER, STEPHEN S. Distribution of the younger starred scientists. Especially 
those in the physical sciences. American Journal of Science, Vol. 237, pp. 48- 
65, 1939. [3 bibliographic footnotes.] 

Wricnt, Fercus C. Population and Peace. A Survey of International Opinion 
on Claims for Relief from Population Pressure. International Studies Con- 
ference. Peaceful Change, Vol. 2. Paris (International Institute of Intellec- 
tual Co-operation) ; New York (Columbia University Press), 1939. Pp. xvi 
+ 373. 9% X 6% inches. $2.00. [Bibliography of 402 titles.] 


5. Mortality and General Vital Statistics 


Bureau oF THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 
Vital statistics summary for territory of Hawaii: 1937. Vol. 6, No. 54, 
May 27, 1939, Pp. 959-972. 
Deaths in hospitals and institutions. Part I. Analysis and summary tables: 
United States, 1936. Vol. 7, No. 43, June 14, 1930, pp. 243-314. 
Deaths in hospitals and institutions. Part II. Distribution of deaths in 
institutions by selected causes: each state, 1936. Vol. 7, No. 44, June 14, 
1939, PP. 315-368. 
Deaths in hospitals and institutions. Part III. Distribution of deaths in 
institutions by cities and counties: 1936. Vol. 7, No. 45, June 14, 1939, 
PP. 369-442. 
Infant mortality from selected causes. Deaths under 1 year of age from 
selected causes: United States, 1937. Vol. 7, No. 46, June 17, 1939, pp. 443-450. 
Provisional mortality statistics: 1938. Vol. 7, No. 47, June 21, 1930, pp. 
451-456. 
Provisional summary infant mortality: 1938. Vol. 7, No. 48, June 21, 1939, 
PP. 457-464. 
The killers. Major causes of death by age periods: 1937. Vol. 7, No. 50, 
September 18, 1939, pp. 473-478. 
Abstract of deaths in hospitals and institutions: United States, 1936. Vol. 7, 


No. 52, July 11, 1939, pp. 533-540. 
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Motor-vehicle deaths: 1938. Vol. 7, No. 53, July 12, 1930, pp. 541-544. Gir 
Fifth revision of the International List of Causes of Death. Vol. 7, No. 54, 

July 18, 1939, pp. 545-566. exe 
Infant mortality: United States. Vol. 7, No. 55, July 19, 1939, pp. 567-580. 
State summaries for 1938. Vol. 8, No. 1, August 24, 1939, pp. I-2. On. 


Vital statistics summary for District of Columbia: 1938. Vol. 8, No. 2. 
August 24, 1939, pp. 3-22. 


Vital statistics summary for Connecticut: 1938. Vol. 8, No. 3, September 6, Ou 
1939, PP. 23-44. 

Vital statistics summary for Nevada: 1938. Vol. 8, No. 4, September 8, 

1939, pp. 45-66. Wa 
Vital statistics summary for Idaho: 1938. Vol. 8, No. 5, September 11, 

1939, PP. 67-90. 


Vital statistics summary for Kansas: 1938. Vol. 8, No. 6, September 15, 
1939, Pp. 91-116. 
Vital statistics summary for Montana: 1938. Vol. 8, No. 7, September 22, in 
1939, Ppp. 117-140. 
Conran, Kitty K., and A. Braprorp Hux. Mortality from cancer of the skin 
in relation to mortality from cancer of other sites. An analysis of occupational 
mortality statistics of England and Wales. American Journal of Cancer, Vol. Bor 
36, pp. 83-97, 1939. [Bibliography of 3 titles.] 
GarpiNer, EvizapetH M., and J. YerusHALMY. Familial susceptibility to still- 
births and neonatal deaths. American Journal of Hygiene, Vol. 30, pp. 11-31, 
1939. [Bibliography of 2 titles.] Bu 
Jackson, E. A study of Ohio Life Tables. Congrés International de la Popula- 
tion, Paris. T. V. Nuptialité, Natalité, Mortalité, pp. 195-198, 1937. [2 biblio- 
graphic footnotes.] 
Leacue or Nations. Statistical Year-Book 1938/39. Geneva (League of 
Nations), 1939. Pp. 330. 95% X 7% inches. 


Lemonpe, G. [Editor.] 1938 Statistical Year Book of the Province of Quebec. Do 
Quebec, 1939. Pp. xxxiii + 450. 934 X 6% inches. [In French and English.] 
TucGenpreicH, Gustav. The mortality of children in England and Wales and Les 
Germany. A statistical comparison. British Medical Journal, Vol. 1, pp. 
918-919, 1939. 
Ma 


6. Morbidity and Epidemiology 


Cummins, S. Lyte. Primitive Tuberculosis. London (John Bale Medical 
Publication), 1939. Pp. viii + 213 + 3 plates. 834 X 5% inches. 10s. 6d. 


net. [Bibliography of 180 titles.] SH 
Gountuer, H. Die Bedeutung des nosologischen Sexualdualismus bei Infektions- 
krankheiten. Seuchenbekimpfung, Heft 1, pp. 1-18, 1926. [Bibliography of TE: 
6 titles.] 
Gintuer, Hans. Uber die Bedeutung der Sexualdisposition bei den Infektions- 
krankheiten. Archiv fiir Hygiene, Bd. 96, pp. 125-166, 1925. [Bibliography Tr 


of 11 titles.] 


RECENT LITERATURE 559 


Gintuer, H. Die Beziehung des Geschlechts zur Geschwulstbildung. Zeitschrift 
fiir Krebsforschung, Bd. 29, pp. 91-111, 1929. [Bibliography of 3 titles.] 
O’Connor, Basu. The National Foundation for Iniantile Paralysis. Speech at 

Tuskegee Institute, May 22, 1939. Pp. (of reprint) 5. 

Oxasut, SHuNKicHI. Further studies in the virulence of phage. Journal of the 
Shanghai Science Institute, Section IV, Vol. 4, pp. 151-164, 1939. [Bibli- 
ography of 9 titles.] 

Ouasut, SHUNKICHI. Seasonal change of the bacteriophage-occurrence in feces 
of animals and in flies. Journal of the Shanghai Science Institute, Section IV, 
Vol. 4, pp. 141-150, 1939. 

Watcu-Sorcpracer, B. Leptospiroses. Bulletin of the Health Organisation of the 
League of Nations, Vol. 8, pp. 143-386, 1939. [Bibliography of 41 pages.] 


7. Natality, Fecundity, Fertility 


Aparr, F. L. [Editor.] Maternal Care and Some Complications. The Principles 
of Antepartum, Intrapartum, and Postpartum Care and of the Management 
of Some Serious Complications. Chicago (University of Chicago Press), 
1939. Pp. viii + 104. 7% + 5% inches. $1.50. 

Marcetto. La fertilita degli individui deficienti e difettosi. Contri- 
butt del Laboratorio di Statistica. Serie Quinta. Pubblicazioni dell’ Uni- 
versita Cattolica del S. Cuore, Serie Ottava: Statistica, Volume 11, pp. 49- 
82, 1939. Milano (“Vita e Pensiero”). [Bibliographic footnotes.] 

Bureau or THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 

Provisional birth statistics: 1938. Vol 7, No. 49, June 23, 1939, pp. 465-472. 
Births, stillbirths, deaths, and infant mortality: United States, 1937. Vol. 7, 
No. 51, July 10, 1939, pp. 479-532. 

Live births in cities. Vol. 7, No. 56, September 18, 1939, pp. 581-590. 

Downes, Jean. The effect of tuberculosis on the size of family. Milbank 
Memorial Fund Quarterly, Vol. 17, pp. 274-287, 1939. 

Lockett, CLay. Midwives and childbirth among the Navajo. Plateau (Northern 
Arizona Society of Science and Art, Musewm of Northern Arizona, Flagstaff), 
Vol. 12, pp. 15-17, 1939. 

Macci, RAFFAELLO. Biotipo e fertilita in un gruppo di uomini di genio. Con- 
tributi del Laboratorio di Statistica. Serie Quinta. Pubblicazioni dell’ Uni- 
versita Cattolica del S. Cuore, Serie Ottava: Statistica, Volume 11, pp. 213- 
226, 1939. Milano (“Vita e Pensiero”). [Bibliographic footnotes.] 

Suryock, Henry S., Jr. Trends in age-specific fertility rates. Milbank Memorial 
Fund Quarterly, Vol. 17, pp. 294-307, 1939. [Bibliographic footnotes.] 

TeTTeENBORN, Hetca. Die Sippe Tettenborn, ein Beitrag zur Sozial- und Paarungs- 
siebung (D 27). Zeitschrift fiir Rassenkunde, Bd. 9, pp. 246-266, 1939. 
[Bibliography of 33 titles.] 

Tretze CuRistopHER. Differential reproduction in England. Milbank Memorial 
Fund Quarterly, Vol. 17, pp. 280-293, 1939. [3 bibliographic footnotes.] 
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Vittecas, VALENTE. Multiple births in goats and sheep. The Philippine Agri- 
culturist, Vol. 28, pp. 5-14, 1939. [Bibliography of 8 titles.] 

Wuetpton, P. K. Why the large rise in the German birth-rate? American 
Journal of Sociology, Vol. 41, pp. 299-313, 1935. 

Wuetprton, P. K. United States birth rates by age of mother. Congrés Inter- 
national de la Population, Paris. T. V. Nuptialité, Natalité, Mortalité, pp. 71- 
80, 1937. [Bibliographic footnotes.] 


8. Birth Control 


CriarK, Le Mon. The Vaginal Diaphragm. Its Fitting and Use in Contraceptive 
Technique. St. Louis (C. V. Mosby Co.), 1939. Pp. 107. 8% X 5% inches. 
$2.00. 

Latz, Leo J. The Rhythm of Sterility and Fertility in Women. A Discussion 
of the Physiological, Practical, and Ethical Aspects of the Discoveries of Dr. 
K. Ogino (Japan) and Prof. H. Knaus (Germany) Regarding the Periods 
when Conception is Impossible and when Possible. Sixth Revised Edition. 
Chicago (Latz Foundation), 1939. Pp. vii + 151 + 5 folding charts. 6 X 4 
inches. $1.00. [Bibliography of 5% pages.] 


9. Marriage and Divorce 


NreMoetier, A. F. Feminine Hygiene in Marriage. New York (Harvest House), 
1939. Pp. 155. 7% X 4% inches. 

Tuornton, Henry and Frepa. How to Achieve Sex Happiness in Marriage. 
New York (Vanguard Press), 1939. Pp. xii + 155. 7% X 5 inches. $2.00. 
[Bibliographic footnotes.] 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


CrawrorD, MerevitrH P. The social psychology of the vertebrates. Psychological 
Bulletin, Vol. 36, pp. 407-446, 1939. [Bibliography of 177 titles.] 

GretTHer, WALTER F. Color Vision and Color Blindness in Monkeys. Compara- 
tive Psychology Monographs, Volume 15, Number 4, Serial Number 76. 
Baltimore (The Johns Hopkins Press), 1939. Pp. 38. 10 X 6% inches. 
75 cents (paper). [Bibliography of 32 titles.] 

Lirtte, C. C. Some contributions of the laboratory rodents to our understanding 
of human biology. American Naturalist, Vol. 73, pp. 127-138, 1939. 

Mater, Norman R. F. Studies of Abnormal Behavior in the Rat. The Neurotic 
Pattern and an Analysis of the Situation Which Produces it. New York 
(Harper and Bros.), 1939. Pp. [10] + 81 + 16 plates. 8 X 5% inches. 
$2.00. [Bibliography of 16 titles.] 

MUHLMANN, WILHELM. Das Problem der rassischen Begabung bei den Natur- 
volkern. Tagungsbericht der Gesellschaft fiir Vilkerkunde. 2. Tagung 1936 
in Leipzig, 1937. Pp. (of reprint) 5. [Bibliographic footnotes.] 
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Noste, G. K. The experimental animal from the naturalist’s point of view. 
American Naturalist, Vol. 73, pp. 113-126, 1939. [Bibliography of 40 titles.] 

Yerkes, Rosert M. The life history and personality of the chimpanzee. American 
Naturalist, Vol. 73, pp. 97-112, 1939. [Bibliography of 5 titles.] 


2. Individual Psychology 


Brown, Georce D. The development of diabetic children, with special reference 
to mental and personality comparisons. Child Development, Vol. 9, pp. 175- 
184, 1938. [Bibliography of 21 titles.] 

Lrnpperc, Benct. J. Experimental Studies of Colour and Non-Colour Attitude 
in School Children and Adults, Especially with Regards to Its Condition in 
Different Types According to the Individual Psychology of Sjébring and the 
Anthropometric Index of Strémgren, together with Two Psychological 
Tests. Copenhagen (Levin and Munksgaard), 1938. Pp. 170. 9% X 6% 
inches. 15 Swedish Crowns (paper). [Bibliography of 5 pages.] 

Macmurray, JouN. The Boundaries of Science. A Study in the Philosophy of 
Psychology. London (Faber and Faber), 1939. Pp. 268. 73% X 5 inches. 
7s. 6d. net. 

MUHLMANN, WILHELM. Biologie und Geisteswissenschaften. Zur Uberwindung 
der Antithetik von Natur und Geschichte. Archiv fiir Anthropologie, Bd. 24, 
pp. 89-95, 1938. [Bibliographic footnotes.] 

Pressey, Sipney L., J. JANNEy, and Raymonp G. Life: A 
Psychological Survey. New York and London (Harper and Bros.), 1939. 
Pp. xxxiii + 654. 8 X 5% inches. $2.50. [Bibliography at the end of 
each chapter.] 

RyLanper, Gésta. Personality Changes after Operations on the Frontal Lobes. 
A Clinical Study of 32 Cases. (From the Neurosurgical and Psychiatric 
Clinics of the Royal Caroline Institute, Stockholm). Copenhagen (Einar 
Munksgaard) ; London (Oxford University Press), 1939. Pp. 327. 9% X 6% 
inches. Danish Cr. 15.00 (paper). [Bibliography of 15 pages.] 

SLATER, ELEANOR with the Assistance of Ruta Breckwitu, and Lucite BEHNKE. 
Types, Levels, and Irregularities of Response to a Nursery Schoo] Situation 
of Forty Children Observed with Special Reference to the Home Environ- 
ment. Studies from the Center for Research in Child Health and Develop- 
ment, School of Public Health, Harvard University, II. Monographs of the 
Society for Research in Child Development, Volume IV, No. 2 (Serial No. 
21). Washington, D. C. (Society for Research in Child Development, National 
Research Council), 1939. Pp. iv + 148. 9 X 6 inches. $1.25 (paper). 
[Bibliography of 52 titles.] 

Sorok1n, A., and CLarence Q. Bercer. Time-Budgets of Human Be- 
havior. Harvard Sociological Studies Volume 2. Cambridge (Harvard Uni- 
versity Press); London (Oxford University Press), 1939. Pp. xi + 204. 
85% X 5% inches. $2.50. [Bibliographic footnotes.] 

Trotrer, Witrrep. Has the intellect a function? Lancet, Vol. 1, pp. 1419- 


1424, 1939. 
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VisHer, STEPHEN S. Distribution of the psychologists starred in the six editions 
of American Men of Science. American Journal of Psychology, Vol. 52, 
pp. 278-292, 1939. [Bibliographic footnote containing 13 titles.] 

Wecuster, Davip. The Measurement of Adult Intelligence. Baltimore (Williams 
and Wilkins Co.), 1939. Pp. ix + 229. 9 X 6inches. $3.50. [Bibliographic 
footnotes. 


3. Psychiatry 


Gee, ArtHur M. Orthopsychiatry. Bulletin of the British Columbia Board of 
Health, August Supplement, Vol. 9, pp. 252-257, 1939. 


4. History and Biography 


Apams, Rocer. Biographical memoir of Wallace Hume Carothers 1896-1937. 
National Academy of Sciences, Biographical Memoirs, Vol. 20, Twelfth 
Memoir, pp. 293-309, 1939. [Bibliography of 5% pages.] [Portrait.] 

Ascnorr, L., E. Késrer, and W. J. Scumur. Hundert Jahre Zellforschung. 
Protoplasma-Monographien, Band 17. Berlin (Gebriider Borntraeger), 1938. 
Pp. x + 285. 85% X 5% inches. R.M. 16. [Bibliographic footnotes.] 

BaumMGaRTNER, Leona. John Howard (1726-1790) Hospital and Prison Re- 
former: A Bibliography. Introduction by Arnold M. Muirhead. Baltimore 
(The John Hopkins Press), 1939. Pp. 79. 10 X 7 inches. $1.00. 

Benepict, Francis G. Biographical memoir of Henry Prentiss Armsby 1853- 
1921. National Academy of Sciences, Biographical Memoirs, Vol. 19, 
Eighth Memoir, pp. 271-284, 1938. [Bibliography of 43% pages.] [Portrait.] 

Briurncer, Rosert D. Early ironworks of Pennsylvania. The Durham Furnaces. 
Industrial and Engineering Chemistry, Vol. 30, pp. 428 ff., 1938. [Bibli- 
ography of 10 titles.] 

Burrows, WitttaM. Biographical memoir of Edwin Oakes Jordan 1866-1936. 
National Academy of Sciences, Biographical Memoirs, Vol. 20, Seventh 
Memoir, pp. 197-228, 1939. [Bibliography of 10 pages.] [Portrait.] 

CarsKapon, T. R. Radio cleans house. The New Republic.. Pp. (of reprint) 6. 
[No date.] 

CHUGERMAN, SAMUEL. Lester F. Ward, The American Aristotle. A Summary 
and Interpretation of His Sociology. Durham (Duke University Press), 
1939. Pp. xiii + 591 + 4 plates. 9 X 6 inches. $5.00. [Bibliography of 
1% pages.] 

CLarK, WILLIAM MANSFIELD. Biographical memoir of Walter (Jennings) Jones 
1865-1935. National Academy of Sciences, Biographical Memoirs, Vol. 20, 
Second Memoir, pp. 79-140, 1039. [Bibliography of 5% pages.] [Portrait.] 

Coss, W. Montacue. The First Negro Medical Society. A History of the 
Medico-Chirurgical Society of the District of Columbia 1884-1939. Wash- 
ington (The Associated Publishers), 1939. Pp. x + 159. 7% X 5 inches. 
$2.15. [Bibliography of 13 titles.] 

ConKitn, Epwin G. Biographical memoir of Henry Herbert Donaldson 1857- 
1938. National Academy of Sciences, Biographical Memoirs, Vol. 20, Eighth 
Memoir, pp. 229-244, 1939. [Bibliography of 5% pages.] [Portrait.] 
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Conrap, K. Anthropologisch wichtige Arbeiten der Universitats-Nervenklinik 
Marburg. Zeitschrift fiir Rassenkunde, Bd. 9, pp. 272-273, 1939. [Bibli- 
ography of 18 titles.] 

Cummins, Harotp. Heinrich William Poll. Science, Vol. 90, pp. 172-173, 1939. 

Davenport, CHARLES B. Biographical memoir of Frederick August Porter 
Barnard 1809-1889. National Academy of Sciences, Biographical Memoirs, 
Vol. 20, Tenth Memoir, pp. 259-272, 1939. [Bibliography of 4% pages.] 
[ Portrait.] 

Davis, Bercen. Biographical memoir of Michael Idvorsky Pupin 1858-1935. 
National Academy of Sciences, Biographical Memoirs, Vol. 19, Tenth 
Memoir, pp. 307-323, 1938. [Bibliography of 4% pages.] [Portrait.] 

Duranp, W. F._ Biographical memoir of Harris Joseph Ryan 1866-1934. 
National Academy of Sciences, Biographical Memoirs, Vol. 19, Ninth Memoir, 
pp. 285-306, 1938. [Bibliography of 4% pages.] [Portrait.] 

FrnpLey, Parmer. Priests of Lucina. The Story of Obstetrics. Boston (Little, 
Brown and Co.), 1939. Pp. xiv + 421 + 32 plates. 9% X 6% inches. 
$5.00. [Bibliography of 32 pages.] 

Fucus, Kari H. [Editor.] Danzig—What Is It All About? Pp. 55 + 8 plates. 
9 X 6% inches. [No place or date of publication.] 

Getser, SAMUEL W. Scientific Study and Exploration in Early Texas. Dallas, 
Texas (Southern Methodist University), 1939. Pp. 52. 

Goopricn, Cavin. The scientific writings of Bryant Walker. An annotated 
bibliography. Occasional Papers of the Museum of Zoology, University of 
Michigan, Number 402, March 2, 1939. Pp. 28 + 1 portrait. 

GrawAM, Harvey. The Story of Surgery. With a Foreword by Oliver St. John 
Gogarty. New York (Doubleday, Doran and Co.), 1939. Pp. 425 + 24 
plates. 9 X 6 inches. $3.75. [Bibliography of 3 pages.] 

Grecory, Wimu1amM K. Biographical memoir of Henry Fairfield Osborn 1857- 
1935. National Academy of Sciences, Biographical Memoirs, Vol. 19, Third 
Memoir, pp. 53-120, 1938. [Bibliography of 30% pages.] [Portrait.] 

Henry Lester INstituTE or MepicaL ResearcnH. Annual Report 1937-1938. 
Shanghai (Henry Lester Institute of Medical Research), 1939. Pp. 90. 
9% X 6% inches (paper). 

Hippocrates. The Genuine Works of Hippocrates. Translated from the Greek 
by Francis Adams. With an Introduction by Emerson C. Kelly. Baltimore 
(Williams and Wilkins Co.), 1939. Pp. viii + 384. 10 X 6% inches. $3.00. 

Hux.ey, JuLiAn, assisted by James FisnHer. The Living Thoughts of Darwin. 
New York and Toronto (Longmans, Green and Co.), 1939. Pp. [6] + 151. 
7 X 4M inches. $1.00. 

Jorpan, Emm L. Americans. A New History of the Peoples Who Settled the 
Americas. Illustrated by Edward A. Wilson. New York (W. W. Norton and 
Co.), 1939. Pp. 459 + 8 plates. 834 X 5% inches. $3.50. 

Kerrer, F. Das Rassenbiologische Institut der Hansischen Universitat Hamburg. 
Zeitschrift fiir Rassenkunde, Bd. 9, pp. 274-275, 1939. 
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KENNELLY, ArtHuR E. Biographical memoir of George Owen Squier 1865-1934. SE. 


National Academy of Sciences, Biographical Memoirs, Vol. 20, Fourth 
Memoir, pp. 151-160, 1939. [Bibliography of 2 pages.] [Portrait.] SE: 
Koiier, RAPHAEL. Kochsalz in der Geschichte und Kultur der Menschheit. (Ge- 
schichte der Pékelung). Reprinted from Manuscript: Salz, Rauch und Fleisch. 
Theorie und Praxis des Pékelns und Raucherns. Salzburg (R. Kiesel), 1939. sn 
Pp. (of reprint) 19. [Bibliography of 56 titles.] 
Marmer, H. A. Biographical memoir of Henry Mitchell 1830-1902. National 
Academy of Sciences, Biographical Memoirs, Vol. 20, Third Memoir, pp. 141- 
150, 1939. [Bibliography of 234 pages.] [Portrait.] 
McCune, C. E. Biographical memoir of Vernon Lyman Kellogg 1867-1937. 
National Academy of Sciences, Biographical Memoirs, Vol. 20, Ninth Memoir, 
Pp. 245-257, 1939. [Bibliography of 4 pages.] [Portrait.] 
Merrit, E. D. Biographical memoir of Nathaniel Lord Britton 1859-1934. 
National Academy of Sciences, Biographical Memoirs, Vol. 19, Fifth Memoir, 
pp. 147-202, 1938. [Bibliography of 42% pages.] [Portrait.] 
MILLrKAN, Rosert A. Biographical memoir of Albert Abraham Michelson, 1852- 
1931. National Academy of Sciences, Biographical Memoirs, Vol. 19, Fourth 
Memoir, pp. 121-146, 1938. [Bibliography of 4% pages.] [Portrait.] 
Mirtascn, Atwitn. Kurze Geschichte der Katalyse in Praxis und Theorie. Vv 
Berlin (Verlag von Julius Springer), 1939. Pp. viii + 139. 8% X 5% 
inches. RM. 6.60 (paper). [Bibliography of 18 pages.] iil 
TH. Das Anthropologische Institut der Universitat Miinchen. Zeits- 
chrift fiir Rassenkunde, Bd. 9, pp. 275-277, 1939. 
MiuL_Mann, WituHetm. Zum Gedachtnis von Leo Frobenius. Archiv fiir Ww 
Anthropologie, Bd. 25, pp. 47-51, 1939. 
Parker, GeorGE Howarp. Biographical memoir of William Morton Wheeler WwW 
1865-1937. National Academy of Sciences, Biographical Memoirs, Vol. 109, 
J ’ Sixth Memoir, pp. 203-242, 1938. [Bibliography of 20 pages.] [Portrait.] 
Ranzi, F. Ziele und Aufgaben des Instituts fiir Deutsche Landes- und Volks- 
geschichte in Leipzig. (Das Volk und Seine Lebensgesetze in der Geschichis- 
betrachtung.) Zeitschrift fiir Rassenkunde, Bd. 9, pp. 278-281, 1939. [3 bibli- 
ographic footnotes.] AL 
Rrserro, Leonrpro. Brazilian Medical Contributions. Rio de Janeiro (Livraria 
José Olympio), 1939. Pp. 181 + 62 plates. 9% X 6% inches. Ba 
Rogsrnson, Maser L. Runner of the Mountain Tops. The Life of Louis Agassiz. 
: Decorations by Lynd Ward. New York (Random House), 1939. Pp. [12] Ca 
+ 200 + 8 plates. 934 X 5% inches. $3.00. [Bibliography of 20 titles.] 
ROCKEFFLLER Founpation. Annual Report 1938. 49 West goth St., New York, 
1939. Pp. 515. 8% X 5% inches. Ca 
ScHucHerT, CHarLes. Biographical memoir of Othniel Charles Marsh 1831- 
1899. National Academy of Sciences, Biographical Memoirs, Vol. 20, First 
Memoir, pp. 1-78, 1939. [Bibliography of 20 pages.] [Portrait] 
Scort, WiLLIAM BerryMan. Some Memories of a Palaeontologist. Princeton 
(Princeton University Press), 1939. Pp. [7] + 336. 9 X 6 inches. $3.00. 


Sr 


TE 


TR 


— 


RECENT LITERATURE 565 


Seares, Freperrck H. George Ellery Hale: the scientist afield. Jsis, Vol. 30, pp. 
241-267, 1939. [Bibliographic footnotes.] [Portrait.] 

SeTCHELL, Witt1AM ALBERT. Biographical memoir of Marshall Avery Howe 
1867-1936. National Academy of Sciences, Biographical Memoirs, Vol. 19, 
Seventh Memoir, pp. 243-270, 1938. [Bibliography of 10% pages.] [Portrait.] 

Sressins, Jorr. Biographical memoir of George Cary Comstock 1855-1934. 
National Academy of Sciences, Biographical Memoirs, Vol. 20, Fifth Memoir, 
pp. 161-182, 1939. [Bibliography of 7 pages.] [Portrait.] 

Struve, Orro. Biographical memoir of Edwin Brant Frost 1866-1935. National 
Academy of Sciences, Biographical Memoirs, Vol. 19, Second Memoir, pp. 
25-52, 1938. [Bibliography of 12 pages.] [Portrait.] 

Tom, Cartes, and E. M. East. Biographical memoir of George Perkins 
Clinton 1867-1937. National Academy of Sciences, Biographical Memoirs, 
Vol. 20, Sixth Memoir, pp. 183-196, 1939. [Bibliography of 7% pages.] 
[Portrait.] 

Truitt, R. V. Report of the Chesapeake Biological Laboratory. Solomons 
Island, Md., 1938. Pp. 19. 

Unter, Horace S. Biographical memoir of Charles Sheldon Hastings 1848-1932. 
National Academy of Sciences, Biographical Memoirs, Vol. 20, Eleventh 
Memoir, pp. 273-292, 1939. [Bibliography of 3% pages.] [Portrait.] 

Vauiejyos, M. A. Ravi. Breve Nota Acerca del Infinito. Sante Fe, Argentina 
(Martinez Hnos.), 1938. Pp. 22. 9 X 6 inches. [Bibliographic footnotes.] 

v.VerscHUER, O. Fror. Vier Jahre Frankfurter Universitats-Institut fiir Erb- 
biologie und Rassenhygiene. Der Erbarst, Nr. 5, pp. 57 ff., 1939. [Bibli- 
ography of 54 titles.] 

Wernert, H. Das Anthropologische Institut der Universitat Kiel. Zeitschrift fiir 
Rassenkunde, Bd. 9, pp. 282-284, 1939. 

Wricut, F. E. Biographical memoir of Robert Simpson Woodward 1849-1924. 
National Academy of Sciences, Biographical Memoirs, Vol. 19, First Memoir, 
pp. 1-24, 1938. [Bibliography of 8% pages.] [Portrait.] 


5. Sociology, Law, Politics and Religion 


Auiez, W. C., and Tuomas Park. Concerning ecological principles. Science, 
Vol. 89, pp. 166-169, 1939. 

Bauer, H. W. Racial policy and the colonial question. RFC (Rak), No. 1, 
May, 1939, DP. 4. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. The United States and 
world organization during 1938. International Conciliation, No. 352, pp. 
375-425, 1939. 

Cayton, Horace R., and Georce S. MitcHett. Black Workers and the New 
Unions. Chapel Hill (University of North Carolina Press), 1939. Pp. xviii 
+ 473. 9 X 6 inches. $4.00. [Bibliography of 9% pages.] 

Dry, F. W. Biology and peace. An address given at the General Meeting of the 
Society of Friends in New Zealand, held at Dunedin, Easter 1939. Pp. (of 
reprint) 11. 
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Du Noisy, Lecomte. L’Homme devant la Science. Bibliothéque de Philosophie 
scientifique. Paris (Flammarion et Cie), 1939. Pp. 280. 7% X § inches. 
20 francs (paper). [Bibliographic footnotes.] 

Eprrors or Trme. Background for war. Time, May 1, May 22, June 12, June 26, 
August 14 and August 28, 1939. Pp. (of reprint) 29. 

Fisner, Varpis. Children of God. An American Epic. New York and London 
(Harper and Bros.), 1939. Pp. [8] + 760. 8% X 5% inches. $3.00. 
Fospick, Harry Emerson. Dare We Break the Vicious Circle of Fighting Evil 
With Evil! Sermon Preached at the Riverside Church, New York, February 

19, 1939. Pp. (of reprint) 23. 

FREEDMAN, BurRILL. Psycho-social repression and social-rationalization. American 
Journal of Orthopsychiatry, Vol. 9, pp. 109-122, 1939. [Bibliography of 5 
titles. ] 

Freup, Sic¢munp. Moses and Monotheism. Translated from the German by 
Katherine Jones. New York (Alfred A. Knopf), 1939. Pp. [6] + 218 + vi. 
85% X 5% inches. $3.00. 

GRAUBARD, MARK. Man the Slave and Master. A Biological Approach to the 
Potentialities of Modern Society. New York (Covici Friede), 1939. Pp. 354. 
0% X 6 inches. $3.50. 

Guyon, Renf. Sexual Freedom. Translated from the French by Eden and 
Cedar Paul with an introduction by Norman Haire. London (John Lane the 
Bodley Head, Ltd.), 1939. Pp. xiv + 344. 8% X 5% inches. 15s. net. 

HAMMETT, Frepertck S. Research institutes for biology. Journal of Heredity, 
Vol. 29, pp. 255-257, 1938. 

Jewett, Frank B. Forty-one years after graduation. Commencement Address, 
University of Nebraska, Lincoln, Nebraska, June 5, 1939. Pp. (of reprint) 
24. 

Lancpon-Brown, Sir Water. Thus We Are Men. New York (Longmans, 
Green and Co.), 1939. Pp. 244. 854 X 5% inches. $3.50. 

Matick, Cray P. Labor Policy Under Democracy. University of Colorado 
Studies. Series C. Studies in the Social Sciences, Vol. 1, No. 1, Boulder 
(University of Colorado), 1939. Pp. 130. 10 X 6% inches. $1.00 (paper). 
[Bibliographic footnotes.] 

Mort, Francis J. The Impossible Promise. The Societon, 1939. Pp. (of re- 
print) 32. Ten cents. 

NATIONAL ASSOCIATION OF BRoapcAsTERS. The Code of the National Association 
of Broadcasters Adopted by the 17th Annual Convention of the NAB. Wash- 
ington, D. C., July 11, 1939. Pp. (of reprint) 7. 

SAMUEL, Viscount. Palestine: The present position. International Conciliation, 
No. 352, pp. 426-433, 1939. 

Tuompson, Epcar T. [Editor.] Race Relations and the Race Problem. A 
Definition and an Analysis. Durham (Duke University Press), 1939. Pp. 
xv + 338. 9 X 6 inches. $3.50. [Bibliography of 22 pages.] 

THornTon, Jesse E. [Compiled by.] Science and Social Change. Washington, 
D. C. (The Brookings Institution), 1939. Pp. xi + 577. 9 X 6 inches. $3.00. 
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Timsres, Harry and Resecca. We Didn’t Ask Utopia. A Quaker Family in 
Soviet Russia. New York (Prentice-Hall), 1939. Pp. xiii + 290. 8 X 5% 
inches. $2.50. 

Zan, Paut A. To the Lost World. New York and London (Alfred A. Knopf), 
1939. Pp. x + 268 + 16 plates. 8 X 5% inches. $2.75. 


6. Economics 


BARNWELL, Mitprep G. Faces We See. Gastonia, N.C. (Southern Combed Yarn 
Spinners Association), 1939. Pp. 112. 11 X 8% inches. $3.00. 

BresctAni-Turroni, C. Annual survey of statistical data: Pareto’s law and 
the index of inequality of incomes. Econometrica, Vol. 7, pp. 107-133, 1939. 
[Bibliographic footnotes.] 

CHAPMAN, JoHN M. Bibliography on Branch Banking. New York (American 
Economists Council for the Study of Branch Banking), 1939. Pp. 24. 
MonpoNepo, Mariano. Cost of producing pigs at the College of Agriculture. 

Philippine Agriculturist, Vol. 28, pp. 25-37, 1939. [Bibliography of 2 titles.] 

Monrog, Day, Maryjorre S. Weper, and Heren Family In- 
come and Expenditures. Pacific Region. Part I, Family Income. U. S. 
Department of Agriculture, Miscellaneous Publication No. 339. Washington 
(Government Printing Office), 1939. Pp. iv + 380. 9% X 5% inches. 
35 cents (paper). 

New York State Tax Commission. Concerning Articles 9 and 9-A of the Tax 
Law. Articles 9 and 9-A as amended to date. New York State Tax Bulletin, 
Vol. 24, No. 3. Albany, N.Y., 1939. Pp. 64. 9 X 5% inches. 

New York State Tax Commission. Concerning milk publicity tax law of 1934 
and amendments of 1935, 1936, 1937, 1938 and 1939. New York State Tax 
Bulletin, Vol. 24, No. 7. Albany, N.Y., 1939. Pp. 25. 9 X 5% inches. 

New York State Tax Commission. Rates of assessment of real property for 
the several cities, towns and villages of the state as finally fixed and deter- 
mined by the State Tax Commission for the year 1939. New York State 
Tax Bulletin, Vol. 24, No. 1. Albany, N.Y., 1939. Pp. 17. 9 X 5% 
inches. 

New Yorx State Tax Commission. Stock Transfer Tax Law and information 
relating thereto. New York State Tax Bulletin, Vol. 24, No. 4. Albany, 
N.Y., 1939. Pp. 28. 9 X 5% inches. 

Scovitte, Joun. Reasons for the fluctuations in automobile production. Pro- 
ceedings of the 1938 Ohio Conference of Statisticians, Ohio State University 
Publications, College of Commerce Conference Series, — No. 5, pp. 36-57. 

Stoan, ALrrep P., Jr. The automobile industry — its future growth. General 
Motors Corporation, New York, September 11, 1939. Pp. (of reprint) [8]. 

WEsTERFIELD, Ray B. Historical Survey of Branch Banking in the United States. 
New York (American Economists Council for the Study of Branch Banking), 


1939. Pp. 39. 9 X 6 inches (paper). 
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7. Education 


Rippte, Oscar. The opportunity and obligation of the National Association of 
Biology Teachers. The American Biology Teacher, Vol. 1, pp. 115-121, 1939. 

Visuer, STEPHEN S. The education of the younger starred scientists. Journal of 
Higher Education, Vol. 10, pp. 124-132, 1939. [2 bibliographic footnotes.] 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Bertram, Corrn. Arctic and Antarctic. The Technique of Polar Travel. Cam- 
bridge (W. Heffer and Sons), 1939. Pp. xii + 125 + 12 plates. 9% X 6% 
inches. 7s. 6d. net. 

Cotpy, Merte. A Guide to Alaska. Last American Frontier. John W. Troy, 
Governor of Alaska, Sponsor. New York (The Macmillan Co.), 1939. 
Pp. Ixv + 427 + 64 plates + 2 maps. 8 X 5% inches. $3.00. [List of 
“Books about Alaska” of 5 pages.] 

Cotton, Mary-Russett F. Hopi silversmithing — its background and future. 
Plateau (Northern Arizona Society of Science and Art, Museum of Northern 
Arizona, Flagstaff), Vol. 12, pp. 1-7, 1939. 

EKvaLL, Rosert B. Cultural Relations on the Kansu-Tibetan Border. Chicago 
(University of Chicago Press), 1939. Pp. xiii + 87. 9% X 6% inches. 
$1.50 (paper). [Bibliography of 23 titles.] 

Frazer, Sir James G. The Native Races of Australasia including Australia, New 
Zealand, Oceania, New Guinea and Indonesia. Anthologica Anthropologica. 
A Copious Selection of Passages from the Study of Social Anthropology 
from the Manuscript Notebooks of Sir James George Frazer. Arranged 
and Edited by Robert A. Downie. London (Percy Lund Humphries and Co.), 
1939. Pp. vi + 390. 11 X 8% inches. 35s. ; 

Letcnu, W. R. Frontiers of Enchantment. An Artist’s Adventures in Africa. 
New York (Simon and Schuster), 1938. Pp. xi + 299. 9 X 6 inches. $3.00. 

MiuiMAnn, Uber den Anschluss der Polynesier an die siidasiatischen 
Hochkulturen. Baessler-Archtwv, Bd. 19, pp. 87-91, 1936. [Bibliography of 
18 titles.] 

Murpny, Rosert C. The littoral of Pacific Colombia and Ecuador. Geographical 
Review, Vol. 29, pp. 1-33, 1939. [Bibliographic footnotes.] 

Murpny, Rosert C. Racial succession in the Colombian Chocé. Geographical 
Review, Vol. 29, pp. 461-471, 1939. [Bibliographic footnotes.] 

SELIGMAN, C. G. Races of Africa. Revised Edition. London (Thornton Butter- 
worth), 1939. Pp. 255. 6% X 4 inches. 2s. 6d. net. [Bibliography of 
4 pages.] 

VestaL, Paut A., and Ricnarp E. The Economic Botany of the 
Kiowa Indians as it Relates to the History of the Tribe. Foreword by Clyde 
Kluckhohn. Cambridge, Mass. (Botanical Museum), 1939. Pp. xiii + 110 
+ 4 plates. 10% X 7 inches. $2.00 (paper). [Bibliography of 58 titles.] 

Wecener, Etse [Editor], assisted by Fritz Loewe. Greenland Journey. The 
story of Wegener’s German Expedition to Greenland in 1930-31 as told by 
members of the expedition and the leader’s diary. Translated from the 7th 
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German edition by Winifred M. Deans. London and Glasgow (Blackie and 
Son), 1939. Pp. xx + 295 + 47 plates. 8%4 X 5% inches. 12s. 6d. net. 

Wauittnc, ALFrep F. Ethnobotany of the Hopi. Museum of Northern Arizona, 
Bulletin 15. Flagstaff, Arizona (Northern Arizona Society of Science and 
Art), 1939. Pp. viii + 120. 8% X 5% inches. [Bibliography of 3 pages.] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


von Bonrn, GerHarpt. Studies of the size of the cells in the cerebral cortex. 
III. The striate area of man, orang and Cebus. Journal of Comparative 
Neurology, Vol. 70, pp. 395-412, 1939. [Bibliography of 30 titles.] 

Hirscn, Gottwatt C. Form- und Stoffwechsel der Golgi- Kérper. Protoplasma- 
Monographien Band 18. Berlin (Gebriider Borntraeger), 1939. Pp. xi + 
304. 854 X 5% inches. R.M. 28. [Bibliography of 92 pages.] 

Lewis, Warren H. Some cultural and cytological characteristics of normal and 
malignant cells in vitro. Archiv fiir experimentelle Zellforschung, Bd. 23 
pp. 8-26, 1939. 

MarsHatt, Ciype. An Introduction to Human Anatomy. Second Edition, 
Revised. Philadelphia and London (W. B. Saunders Co.), 1939. Pp. 388. 
85% X 5% inches. $2.50. [“Reference Books in Anatomy” of 1% pages.] 

NreMoeE.tter, A. F. Superfluous Hair and Its Removal. New York (Harvest 
House), 1939. Pp. 155. 73% X 4% inches. $2.00. 

Preraccini, G. Anatomia e meccanica degli atteggiamenti e dei movimenti dell’- 
Uoma che lavora. Osservazioni pratiche di medicina, d’infortunistica e di 
costituzionalismo morfofunzionale dei lavoratori. Scritti Biologict Raccolti 
da Luigi Castaldi, Volume 14. Siena (Stab. Tipografico S. Bernardino), 1939. 
Pp. vi + 738. 9% X 6% inches. [Bibliographic footnotes.] 

Ries, Ertcu. Allgemeine Gewebelehre (Histologie). Sammlung Géschen, Band 
1133. Berlin (Walter de Gruyter und Co.), 1939. Pp. 130. 6% X 4 inches. 
RM. 1.62. [Bibliography of 10 titles.] 

Weiss, Paut. Principles of Development. A Text in Experimental Embryology. 
New York (Henry Holt and Co.), 1939. Pp. xix + 601. 8% X 5% inches. 
$5.00. [Bibliography of 17 pages and bibliographic footnotes.] 

Wuuiams, Jesse F. A Textbook of Anatomy and Physiology. Sixth Edition, 
Revised. Philadelphia and London (W. B. Saunders Co.), 1939. Pp. 607. 


7% X 5% inches. $2.75. [Bibliography of 1% pages.] 


2. Physical Anthropology and Anthropometry 


AMERICAN ASSOCIATION OF PHysicaL ANTHROPOLOGISTS. Proceedings of the tenth 
annual meeting of the American Association of Physical Anthropologists in 
Honor oi the Seventieth birthday of Dr. Ale’ Hrdlitka. American Journal 
of Physical Anthropology, Vol. 25, No. 1 and Supplement, 1939. Pp. (of 
reprint) 18. 
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ENcernarpt. Die Oberliddeckfalte am Europaerauge. Zeitschrift fiir 
Morphologie und Anthropologie, Bd. 38, pp. 56-62 + 3 plates, 1939. 

Costanzo, ALESsSANpRO. I caratteri fisici dei maschi piemontesi dalle leve 
napoleoniche a quelle dell’Italia fascista. Contributi del Laboratorio di 
Statistica. Serie Quinta. Pubblicasioni dell’Universita Cattolica del S. 
Cuore, Serie Ottava: Statistica, Volume 11, pp. 1-49 + 14 folding tables, 1939. 
Milano (“Vita e Pensiero”). [Bibliographic footnotes.] 

Cummins, and M. SHANKLIN. Dermatoglyphics in peoples of 
the Near East. I. Lebanese: Mitwali. American Journal of Physical Anthro- 
pology, Vol. 22, pp. 263-265, 1937. 

Gotpstetn, Marcus S. Development of the bridge of the nose. American Journal 
of Physical Anthropology, Vol. 25, pp. 101-117, 1939. [Bibliography of 16 
titles. ] 

Koya, Y. [Editor.] Rassenbiologische Untersuchungen aus dem hygienischen 
Institut der medizinischen Fakultat zu Kanazawa. Number 7. Kanazawa, 
Japan (Hygienisches Institut an der medizinischen Fakultat), 1939. Pp. 272. 
10% X 7% inches (paper). 

LunpMAN, Berti J. Uber die fortgesetzte Zunahme der KGrperhdhe in Schweden 
1926 bis 1936. (Zugleich eine Nachuntersuchung 4lteren Materials). Zeits- 
chrift fiir Rassenkunde, Bd. 9, pp. 266-271, 1939. [Bibliography of §5 titles.] 

Orero, P. Morates, and MANuEL A. Pérez. Health and socio-economic studies 
in Puerto Rico. III. Physical measurements of agricultural workers. Pp. 
450-476, 1930. [No place or date of publication.] [Bibliography of 23 titles.] 
[Extract in Spanish.] 

Perrovits, L. Zahnform und Ernahrungsweise des Menschen. Ein Beitrag zur 
Stellung des Menschen im Tierreich. Zeitschrift fiir Rassenkunde, Bd. 9, 
pp. 238-246, 1939. [Bibliography of 12 titles.] 

Price, Weston A. Nutrition and Physical Degeneration. A Comparison of 
Primitive and Modern Diets and Their Effects. Foreword by Earnest A. 
Hooton. New York and London (Paul B. Hoeber, Inc., Medical Book Depart- 
ment of Harper and Bros.), 1939. Pp. xviii + 431. 9% X 6 inches. $5.00. 
[Bibliography of 5 titles.] 

Scuwiwetsky, I. Fragen der anthropologischen Typenanalyse. Zeitschrift fiir 
Rassenkunde, Bd. 9, pp. 201-237, 1939. [Bibliographic footnotes.] 

SHANKLIN, W. M. The anthropology of the Rwala Bedouins. Journal of the 
Royal Anthropological Institute, Vol. 65, pp. 375-390 + 3 plates, 1935. [Bibli- 
ography of 29 titles.] 

SHANKLIN, WitLt1AM M. Anthropology of the Akeydat and the Maualy Bedouin. 
American Journal of Physical Anthropology, Vol. 21, pp. 217-252, 1936. 
[Bibliography of 2 pages.] 

SHANKLIN, WILLIAM M., and Nejra Izzeppin. Anthropology of the Near East 
female. American Journal of Physical Anthropology, Vol. 22, pp. 381-415, 
1937. [Bibliography of 2 pages.] 

Trmpestey, M. L. Report of the Committee for Standardization of Anthropo- 
logical Technique. May, 1937. Pp. (of reprint) 4. [1 bibliographic foot- 
note.] 
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Trpestey, M. L. Auricular head height: a survey with standardized technique as 
objective. Man, Vol. 38, 1938, No. 144. Pp. (of reprint) 2. [8 bibliographic 
footnotes. } 

Trpestey, M. L. Measurement of head length and breadth: the systems of 
Broca, Topinard, Monaco Agreement, British Association, Martin. Man, 
Vol. 38, 1938, No. 103. Pp. (of reprint) 3. [8 bibliographic footnotes.] 

Tmpestey, M. L., and H. V. Vatiors. Congrés International des Sciences Anthro- 
pologiques et Ethnologiques: Comité de Standardisation de la Technique 
Anthropologique (C.T.S.A.). Man, Vol. 39, 1939, No. 68. Pp. (of reprint) 4. 
{5 bibliographic footnotes.] 

Watts, Witson B. Influence of Age on Dimension when One Dimension is 
Constant. Minneapolis, Minn. (Wilson D. Wallis, University of Minnesota), 
1939. Pp. [38]. 814 X 5% inches (paper). 


3. Constitution 


Botprini, MARcELLo. Costituzione ed eugenica. Contributi del Laboratorio di 
Statistica. Serie Quinta. Pubblicazioni dell’Universita Cattolica del S. Cuore, 
Serie Ottava: Statistica, Volume 11, pp. 181-212, 1939. Milano (“Vita e 
Pensiero’”’). 

Laucrer, H., D. Wernserc, and L. Cassrn. Enquéte sur les caractéres bio- 
typologiques des enfants en relation avec les conditions de vie des familles. 
Biotypologie, T. 7, pp. 21-56, 1939. [Bibliographic footnotes.] 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


Amserson, WILLIAM R., and Drerricn C. Situ. Outline of Physiology. 
Illustrations by Norris Jones. New York (F. S. Crofts and Co.), 1939. 
Pp. vii + 412. 10 X 6% inches. $4.00. 

Binninc, E. Die Physiologie des Wachstums und der Bewegungen. Berlin 
(Verlag von Julius Springer), 1939. Pp. vi + 267. 10% X 6% inches. 
RM. 18 (paper); RM. 19.80 (cloth). [Bibliography at the end of each 
chapter. ] 

Ers, Marre Hatt. The Story of a Baby. New York (The Viking Press), 1939. 
Pp. 63. 12 X g inches. $2.50. 

WALTER, ANTONIO Crocco, and Carrott Parmer. Studies of pupils 
of the Pennsylvania School for the Deaf. I. Auditory acuity. Archives of 
Otolaryngology, Vol. 29, pp. 403-416, 1939. 

KLerIrMaNn, NATHANIEL. Sleep and Wakefulness as Alternating Phases in the 
Cycle of Existence. Chicago (University of Chicago Press), 1939. Pp. xii 
+ 638. 9 X 6 inches. $5.00. [Bibliography of 1434 titles.] 

Lewis, WARREN H. Pinocytosis by malignant cells. American Journal of Cancer, 
Vol. 29, pp. 666-679, 1937. [Bibliography of 5 titles.] 

Lewis, Warren H. Changes of viscosity and cell activity. Science, Vol. 89, p. 


400, 1939. 
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Lewis, Warren H. Contorted mitosis and the superficial plasmagel layer. 
American Journal of Cancer, Vol. 35, pp. 408-415, 1939. [Bibliography of 7 
titles. ] 

Lewis, WarREN H. The role of a superficial plasmagel layer in change of form, 
locomotion and division of cells in tissue cultures. Archiv fiir experimentelle 
Zellforschung, Bd. 23, pp. 1-7 + 1 plate, 1939. [Bibliography of 6 titles.] 

Lewis, WARREN H., and Marcaret R. Lewis. Studies on white blood cells. 
Cooperation in Research, Carnegie Institution of Washington, Publication 
No. 501, pp. 369-382, 1938. [Bibliography of 2% pages.] 

Luyet, J., and P. M. Genento. The physical states of protoplasm at low tem- 
peratures. Review and critical study. Biodynamica, No. 48, June 1939. 
Pp. 128. [Bibliography of 3 pages.] 

Morcan, AGNES Fay. Fortification of foods with vitamins and minerals. The 
basic nutrition principles. Milbank Memorial Fund Quarterly, Vol. 17, pp. 
221-229, 1939. [Bibliography of 12 titles.] 

Netson, E. M. Governmental control problems in the fortification of foods with 
vitamins and minerals. Milbank Memorial Fund Quarterly, Vol. 17, pp. 248- 
254, 1039. 

REIMANN, STANLEY P., and Bernarp J. Miter. Studies of human ova. I. De- 
scription of artificially induced parthenogenetic activities in one. Archives of 
Pathology, Vol. 27, pp. 412-418, 1939. [10 bibliographic footnotes.] 

Reynoips, SAMUEL R. M. Physiology of the Uterus with Clinical Correlations. 
New York (Paul B. Hoeber), 1939. Pp. xix + 447. 9% X 6 inches. $7.50. 
[Bibliography of 1190 titles.] 

Ricuter, Curt P., L. Emmetr Hott, Jr, Bruno Barerare, Jr. and C. D. 
Hawkes. Changes in fat, carbohydrate and protein appetite in vitamin B 
deficiency. American Journal of Physiology, Vol. 124, pp. 596-602, 1938. 
[Bibliography of 14 titles.] 

Ricuter, Curt P., and Arice MacLean. Salt taste threshold of humans. 
American Journal of Physiology, Vol. 126, pp. 1-6, 1939. [Bibliography of 
16 titles.] 

Rippte, Oscar. The changing organism. Cooperation in Research, Carnegie 
Institution of Washington, Publication No. 501, pp. 259-273, 1938. [Bibli- 
ography of 40 titles.] 

Rippte, Oscar. The share of prolactin in the recognized total of anterior 
pituitary functions. Kongressbericht II, des XVI Internationalen Physiologen- 
Kongresses (Zurich), pp. 321-322, 1938. 

Rippte, Oscar, and Ropert W. Bates. The preparation, assay and actions of 
lactogenic hormone. Chapter XX of Sex and Internal Secretions, Second 
Edition, edited by Edgar Allen, Charles H. Danforth, and Edward A. Doisy, 
Baltimore (Williams and Wilkins Co.), 1939. Pp. 1088-1117. [Bibliography 
of 4% pages.] 

Ripote, O., R. W. Bates, J. P. Scnoorey, E. L. Laur, G. C. Smita, R. A. MILcer, 
and L. H. Erwetr. Endocrine studies. Annual Report of the Director of the 
Department of Genetics, Carnegie Institution of Washington, for the year 
1937-1938, pp. 52-60, 1938. 
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Rozserts, Lypra J. Fortification in a general program for better nutrition. Mul- 
bank Memorial Fund Quarterly, Vol. 17, pp. 230-240, 1939. [Bibliography of 
titles.] 

SepreLL, W. H. The public health aspects of the fortification of foods with 
vitamins and minerals. Milbank Memorial Fund Quarterly, Vol. 17, pp. 241- 
247, 1939. 

Stites, Percy G. Revised by Gorpon C. Rinc. Human Physiology. A Textbook 
for High Schools and Colleges. Eighth Edition, Revised. Philadelphia and 
London (W. B. Saunders Co.), 1939. Pp. 450. 83% X 5% inches. $2.25. 
[“Suggestions for collateral reading” of 4 pages.] 

Taytor, Atonzo E. Retention, restoration, and fortification of vitamins in food- 
stuffs. Milbank Memorial Fund Quarterly, Vol. 17, pp. 255-262, 1939. 

VirTANEN, Artturr I. Cattle Fodder and Human Nutrition. With Special 
Reference to Biological Nitrogen Fixation. London (Cambridge University 
Press) ; New York (The Macmillan Co.), 1938. Pp. 108. 8% X 5% inches. 
$2.25. [Bibliography at the end of each chapter.] 


2. Senescence, Senility and Longevity 


Francis, Epwarp. Longevity of the tick Ornithodoros turicata and of Spirochaeta 
recurrentis within this tick. Public Health Reports, Vol. 53, pp. 2220-2241 + 
3 plates, 1938. [Bibliography of 20 titles.] 

Lawton, Georce. Mental hygiene at senescence. Mental Hygiene, Vol. 23, pp. 
257-267, 1939. [1 bibliographic footnote.] 


3. Biochemistry 

Anperson, ArtHUR K. Essentials of Physiological Chemistry. Second Edition. 
New York (John Wiley and Sons), 1939. Pp. ix + 323. 9 X 5% inches. 
$2.75. [Bibliographies at the end of each chapter.] 

Boos, Wit1aAmM F. The Poison Trail. Boston and New York (Hale, Cushman 
and Flint), 1939. Pp. 380. 8% X 5% inches. $3.00. 

Ciowes, G. H. A. Influence of hydrogen ion concentration on the formation of 
insulin and protamine films by the Langmuir method. American Association 
for the Advancement of Science, Publication No. 7, pp. 61-71, 1939. [Bibli- 
ography of 13 titles.] 

Gams te, J. A., N. R. Exzis, and A. K. Bestey. Composition and Properties of 
Goat’s Milk as Compared with Cow’s Milk. U.S. Department of Agriculture 
Technical Bulletin No. 671. Washington (Government Printing Office), 1939. 
Pp. 72. 9% X 5% inches. 10 cents (paper). [Bibliography of 136 titles.] 

Gounet, H. J., R. Papova, and F. Satmon-Lecacneur.. Traité de Chimie Organ- 
ique. Tome X. Diacides et Polyacides. Matiéres Grasses. Dérivés Sulfurés 
ou Séléniés de la Fonction Acide. Published under the Direction of Victor 
Grignard, G. Dupont, R. Locquin and Paul Baud. Paris (Masson et Cie), 1939. 
Pp. xix + 807. 934 X 6% inches. [Bibliography at the end of each section.] 

Hammett, Freperick S. Guanine in developmental growth. Growth, Vol. 2, 
pp. 389-395, 1938. [Bibliography of 18 titles.] 
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Hammett, Frepertck S. Is the pyrrolidone configuration a specific chemical 
factor for differentiation? Protoplasma, Vol. 30, 1938. Pp. (of reprint) 2. 
[Bibliography of 6 titles.] 

Hammett, Frepericx S., and Sipney S. CHapmMan. The quantitative unreliability 
of the nitroprusside test for -SH and -S.S-. Journal of Laboratory and 
Clinical Medicine, Vol. 24, pp. 293-298, 1938. [Bibliography of 7 titles.] 

Hammett, Frepertck S., and Resecca Comee. d-Valine in developmental 
growth. Growth, Vol. 2, pp. 375-380, 1938. [Bibliography of 16 titles.] 

Hammett, Frepertck S., and Katuryn E. Hype. 1-Leucine and developmental 
growth. Growth, Vol. 3, pp. 35-43, 1939. [Bibliography of 38 titles.] 

Hammett, Freperick S., and Donatp Rrvarp. Developmental growth and I-serine. 
Growth, Vol. 2, pp. 347-353, 1938. [Bibliography of 14 titles.] 

Hammett, Frepertck S., and James Toman. d-Isoleucine in developmental 
growth. Growth, Vol. 3, pp. 45-52, 1399. [Bibliography of 20 titles.] 

Hermer, O. M., and Irvine H. Pace. Purification and some properties of renin. 
Journal of Biological Chemistry, Vol. 127, pp. 757-763, 1939. [Bibliography 
of 17 titles.] 

Jeturnex, E. Morton, and Josepx M. Looney. Statistics of some biochemical 
variables on healthy men in the age range of twenty to forty-five years. 
Journal of Biological Chemistry, Vol. 128, pp. 621-630, 1939. [Bibliography 
of 25 titles.] 

Koxs, Josepu J. Standardization of sodium thiosulfate by copper, using perchloric 
acid. Industrial and Engineering Chemistry, Vol. 11, p. 197, 1939. [Bibli- 
ography of 8 titles.] 

Luck, James M., and James H. C. Smita [Editors.] Annual Review of Bio- 
chemistry. Volume VIII. Stanford University P.O., Cal. (Annual Reviews, 
Inc.), 1939. Pp. ix + 676. 8% X 6 inches. $5.00. [Bibliography of 226 
titles.] 

REIMANN, STANLEY P. On chemical specificity in growth and development. 
American Journal of Clinical Pathology, Vol. 8, pp. 580-582, 1938. [Bibli- 
ography of 3 titles.] 

Scuuttz, Raymonp F. Studies in ester hydrolysis equilibria—formic acid esters. 
Journal of the American Chemical Society, Vol. 61, pp. 1443 ff., 1939. [11 
bibliographic footnotes.] 

Smits, Hirton A., and H. S. Levenson. Kinetics of the saponification of the 
ethyl esters of normal aliphatic acids. Journal of the American Chemical 
Society, Vol. 61, pp. 1172 ff., 1939. [7 bibliographic footnotes. ] 

Terroine, Emme F. Le Métabolisme de l’Azote. La Physiologie des Substances 
Protéiques. II. Dégradation, Synthése, Métabolisme intermédiare. Fascisule 
1. Le Catabolisme Protidique. Caractéres, conditions, mécanismes généraux, 
agents exécutants et régulateurs. Les Problémes Biologiques XXIII. Paris 
(Presses Universitaires de France), 1939. Pp. xii + [8] + 164. 10% X 
6% inches. 40 francs (paper). [Bibliography of 614 titles.] 

Toenniss, G. A sulfoxide of methionine. Science, Vol. 88, pp. 545-546, 1938. 
[5 bibliographic footnotes.] 
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Toennies, Gerrit, and THomas P. Catan. On the perchloric-acetic. acid method 
of amino acid titration. Journal of Biological Chemistry, Vol. 125, pp. 259- 
268, 1038. [Bibliography of 8 titles.] 

Toennies, Gerrit, and JosepH J. Kors. Methionine studies. I, The reaction of 
methionine and other amino acids with mercuric chloride. Journal of Biological 
Chemistry, Vol. 126, pp. 367-379, 1938. [Bibliography of 21 titles.] 

Toennies, Gerrit, and Josep J. Kors. Methionine studies. II. dl-Methionine 
sulfoxide. Journal of Biological Chemistry, Vol. 128, pp. 399-405, 1939. 
[Bibliography of 8 titles.] 


4. Pharmacology 


Buss, C. I. Fly spray testing. A discussion on the theory of evaluating liquid 
household insecticides by the Peet-Grady Method. Soap and Sanitary 
Chemicals, April 1939. Pp. (of reprint) [5]. [Bibliography of 13 titles.] 

Buss, C. I., and H. P. Marxs. The biological assay of insulin. I. Some general 
considerations directed to increasing the precision of the curve relating 
dosage and graded response. Quarterly Journal of Pharmacy and Pharma- 
cology, Vol. 12, pp. 82-110, 1939. [Bibliography of 9 titles.] 

Jones, F. G., and James M. Moss. Combined diphtheria toxoid and tetanus 
toxoid, alum precipitated. Journal of Laboratory and Clinical Medicine, Vol. 
24, Pp. 512-516, 1939. [Bibliography of 13 titles.] 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


Boak, Ertc W. Modern drugs and modern methods of surgery. Bulletin of the 
British Columbia Board of Health, August Supplement, Vol. 9, pp. 248-251, 
1939. 

Bocomotetz, A. A., S. J. Sternperc, and M. M. Lancer [Editors.] La Médecine 
Expérimentale. Organe de I'Institu: de Médecine expérimentale de 1’Ukraine. 
Numbers 1 and 2, 1938 and Numbers 1 and 2, 1939. Kiev (Ukrainian Society 
for Cultural Relations with Foreign Countries). Pp.: No. 1, 1938, 114; 
No. 2, 1938, 113; No. 1, 1939, 76; No. 2, 1930, 95. 9% X 6% inches. Nos. 1 
and 2, 1938, 3 krb. 50 kop. each; Nos. 1 and 2, 1939, 5 krb. each. 

Briccs, P. J., and Sir ArtHur Hurst. Pneumoperitoneum. Guy's Hospital 
Reports, Vol. 88 (Vol. 18, Fourth Series), No. 1, pp. 74-81, 1938. [Bibli- 
ography of 3 titles.] 

HassA._, ALBERT, Mitprep A. Doss, Marion M. Farr, Gertrupe B. Carson, 
and Dorotuy Bero. Index-Catalogue of Medical and Veterinary Zoology. 
Part 3. Authors: C. to CZYGAN. U. S. Department of Agriculture. 
Washington (Government Printing Office), 1939. Pp. 613-961. 9% X 5% 
inches. 40 cents (paper). 

Herrron, Roperick. Pneumonia, with Special Reference to Pneumococcus Lobar 
Pneumonia. New York (The Commonwealth Fund); London (Humphrey 
Milford), 1939. Pp. xvii + 1086. 9% X 6 inches. $4.50. [Bibliography of 
1471 titles.] 
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Henrict, Artour T. The Biology of Bacteria. An Introduction to General 
Microbiology. Second Edition. Boston (D. C. Heath and Co.), 1939. Pp. 
xiii + 404. 8% X 5% inches. $3.60. 

Huppeson, I. Forest. Contributing Authors A. V. Harpy, J. E. Desono, and 
Warp Gittner. Brucellosis in Man and Animals. New York (The Common- 
wealth Fund) ; London (Oxford University Press), 1930. Pp. xxi + 339 + 
35 plates. 9 X 6 inches. $3.50. [Bibliography of 378 titles.] 

Hurst, Sir Artaur. Alcoholic gastritis, 1833 and 1937. Anniversary Volume, 
Scientific Contributions in Honor of Joseph Hersey Pratt, 1937, pp. 920-927. 

Hurst, Sir Arrnur. Diseases of the liver. Practitioner, Vol. 140, pp. 653-664, 
1938. [Bibliography of 4 titles.] 

Hurst, Sir Artour. The physical basis of “biliousness” and “wind round the 
heart”. British Medical Journal, Vol. 1 for 1938, pp. 661-666. [Bibliography 
of 5 titles.) 

Hurst, Sir Artuur. Cancer of the alimentary tract. Its pathogenesis and its 
prophylaxis. Lancet, Vol. 236, pp. 553-558; 621-626, 1939. [Bibliography of 
66 titles.] 

Kupo, Ricnarp R. Protozoology. Enlarged and completely rewritten edition of 
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